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MOSICHUTEJIBHASI 3AITUCKA

INEPEYEHb HOPMATHBHBIX ITPABOBBIX AKTOB, PET/TAMEHTHPYIOLIUX
PA3PABOTKY PABOYEM MPOI'PAMMBI YYEBHOI'O KYPCA

Pabouasi mporpamma yueOHOTo Kypca «BeposTHOCTH M CTaTHCTHKa» pa3paboTaHa Ha OCHOBE
CIEYIOIIHX JTOKYMEHTOB:

- dI'OC OOO, yrB. npukazom Munnpocsenienust PO or 31.05.2021 Ne 287,

- ITpukaza Munmnpocsemenus Poccun ot 19.03.2024 N 171 «O BHeceHMM HM3MEHEHUN B
HeKoTOpble mpHKazbl MuHucTepcTBa mnpoceelienus Poccuiickod Penepauun, kacaroummecs
(enepanbHBIX 00pa30BaTENIBHBIX MPOTPAaMM HAYaIBHOrO o0IIero oOpa3oBaHUS, OCHOBHOIO
obuiero o6pazoBanus U CpeJHETO 001IEro 06pa3oBaHUsy;

- ITpukaza Munnpocseniennst Poccun ot 09.10.2024 Ne 704 «O BHeceHHM HU3MEHEHMI B
HEKOTOpble Mpukazkl MuHucrepcTBa npocBeuieHus Poccuiickoii @Denepauuu, Kacarolmecs
(henepanbHbiXx  00pa3zoBaTE/IbHLIX MPOrpaMM HayajabHOro oluiero oOpa3zoBaHHsi, OCHOBHOIO
obiero odpazoBaHus U CpejIHEro odIero odpa3oBaHus»;

- ITpukaza Munnpocsemenus Poccun ot 18.06.2025 N 467 «O BHEeceHUM M3MCHCHHWH B
HEKOTOpble MpuKa3bl MuHHcTEepcTBa oOpa3zoBanus M Haykd Poccuiickoit Peaepauun wu
MunuctepctBa npocsemieHuss  Poccmiickoint  ®enepauuu, Kacawoumecs — eaepanbHBIX
roCy1apCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIBLHOTO OOIEro W OCHOBHOIO OOMIEro
oOpazoBanus» (3aperncrpuposano B Muniocte Poceun 17.07.2025 N 82961);

- ITpukasza Munnpocsemenust Poccun ot 08.10.2025 Ne 729 «O BHeceHMH U3MEHEHHIl B
HEKOTOpble Mpukazbl MuHucTepcTBa oOpa3zoBaHus M Hayku Poccuiickoit ®enepanun |
Munucrepctea npoceemieHuss  Poccuiickoir  Pepepauuu, Kacawomuecs — (pepepanbHbIX
roCy/JapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB HAYATLHOTO OOINEro, OCHOBHOTO 0OIIero
00pa3zoBaHus ¥ CpeaHero 001ero oopa3oBaHu;

- Ilpukasa Munucrepcrsa npocsewenust Poccuiickoit @epepauun or 10.11.2025 Ne 808
«O BHeceHUHM H3MEHEHHMH B HEKOTOpbie mpuka3zbl MuHHcTepcTBa npocBeiienus Poccuiickoil
Genepanun, Kacaroluecs QeaepanbHblX 00pa3oBaTelIbHBIX MPOrpaMM HavyaJlbHOro OOIIEro
00pa3zoBaHus, OCHOBHOIO 0011ero 00pa3oBaHus U CpeHEro o011ero 00pa3oBaHH»;

- ®OIT OO0, yrBepxkaéHHOI npukazoM Munuctepcrea npoceemienns PO ot 18.05.2023
Ne 370 (c o6HoBneHreM ot 12.07.2023 Ne 74223),

- [Tonoxenuss o pabounx nporpamMmax y4eOHBIX HpeaMeToB, y4eOHBIX KypcoB (B TOM
qHclie KypCOB BHEYPOUHOU JeATENbHOCTH), Y4eOHBIX MOyJeil, pa3padaTbiBaeMbIX Ha OCHOBE
obnosienubix PI'OC u B coorBercTBUM ¢ TpeboBanuaMu DenepanbHbIX 00pa3oBaTEIbHBIX
MporpaMM HayaJbHOrO OOINEro, OCHOBHOIO O0OIEro, cpejaHero ooduiero odpasosanus ot 16
utoHsA 2025 r. Ne 25 (mpukas ot 16.06.2025 Ne 107-0).

OBIIAA XAPAKTEPUCTHKA YYEBHOT'O KYPCA

B coBpemeHHOM 1IH(POBOM MUDPE BEPOSTHOCTh U CTATUCTUKA MPUOOpeTatoT BCE O0NbIIYIO
3HAYUMOCTb, KaK C TOYKH 3PCHHS NMPAKTHYCCKUX MPHIOKCHH, TAK U UX POJIH B 00pa30BaHUH,



HEOOXOIUMOM KaKAOMY 4enoBeky. Bospactaer uucno mpodeccuii, mpu OBIaecHUH KOTOPBIMH
Tpebyerca Xxoporas OazoBast MOJrOTOBKa B 00JACTH BEPOSATHOCTH M CTAaTHCTHKH, TaKas
MOJrOTOBKA Ba)KHA JUISl TIPOJOJDKCHHMS O0Opa30BaHUS W U YCICIHIHOH TNpPOodecCHOHATBHOM
Kapbephl.

Kax/iplii 4es0BeK IMOCTOAHHO NPHHUMACT PELICHHA HAa OCHOBE HMEKOLIMXCA Yy HEro
naHHBIX. A UT1 000CHOBAHHOTO TPUHSTHS PELICHMA B YCIOBUSX HENOCTATKA MM M30BITKA
uHpOpMaLIMH  HeoOXOJAUMO B TOM 4YHCIE XOpOoumo c(HOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTATUCTHYCCKOE MBIIICHHE.

HmenHo mnosToMy oOCTpo BeTaina Heo0XoaumMocTh chopmupoBaTh y 00yyarOHIMXCs
()YHKLIMOHAIBHYK) TPaMOTHOCTb, BKJIOUAIOIIYI0 B ceds B KayeCcTBe HEOThEMIIEMOMH
COCTaBIAONICH YMEHHE BOCIPUHHMATH M KPUTHYECKA aHATM3MPOBATh UHGOPMAIIHIO,
MPEJCTaBIEHHYI0O B pasiM4HbIX (opMax, MOHMMAaTh BEPOATHOCTHBIH XapakTep MHOIHX
pealibHBIX MPOIIECCOB M 3aBHCUMOCTCH, MPOU3BOIUTE MPOCTEHIIINE BEPOSATHOCTHBIC PACUETHI.

3HakOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMM HpuUHIHMIaMHd cOopa, aHanu3a W
MPEJACTaBICHUA JAHHBIX M3 pasivdHbIX cdep KU3HHM olliecTBa M rocyaapcrBa npuoOIaeT
00y4arommxcss K OOIIECTBEHHBIM HHTEpecaM. M3ydeHHe OCHOB KOMOWHATOPHKH pa3BUBAET
HaBbIKW OpraHu3aluu repebopa M 1ojcyéra yucia BapHAHTOB, B TOM YHCIIE B NPHUKJIAIHBIX
3ajauax. 3HAKOMCTBO C OCHOBAMH TeOpuHU rpadoB cO3MaCT MAaTEMATHYCCKHH (pyHIaMEHT s
(dhopMmupoBanua KomrneTeHUMH B oOnactn wmHbOpMaTHKA W 1MGPOBBIX TexHomorui. [Ipu
M3YYEHMHM CTaTHUCTMKM M BEpPOATHOCTH 000ramarwTcs IpejacTaBieHus oO0ydalommxcs o
COBPEMEHHOI KapTHHE MHPa M METOJax €ro HcciaenoBaHus, hOpMHpYeTCs MOHUMAHHE POIH
CTATUCTHKH KaK HCTOYHUKA COLMAIBLHO 3HAYUMOH MH(OPMALMHU M 3aKJIAABIBAIOTCS OCHOBBI
BCPOSITHOCTHOTO MBIIILIICHUS.

B coorBercTBHMM € JaHHBIMH LIEIAMH B CTPYKTYpe MpOrpaMMmbl y4eOHOro Kypca
«BepoATHOCTE M CTAaTUCTHKA» OCHOBHOIO o00lIero o0pa3oBaHMs BBIICJICHBI CIICAYIOIIHE
conepxkarenbHO-MeToanueckue nuHuK: «[Ipencrapnenyue qaHHBIX U ONMUCATENbHASA CTATUCTHKAY,
«BeposTHOCTEY, «Di1eMeHTbl KOMOMHATOPHKKY, «BBeenue B Teopuio rpagopy.

Conepxanune munum «IIpefcraBneHue JaHHBIX W OMHCATEIbHAS CTATHCTHKA» CIYIKUT
OCHOBOH U1 (hOpMUpPOBaHHUs HABBLIKOB padOTHI ¢ MHpOpPMALIHEH: OT YTEHUA U WHTEPIpETaluU
HHpOpMALIMK, TPEJCTABICHHONH B Tadnuuax, Ha jguarpamMmax u rpadmukax, o cOopa,
MPEACTABIICHUS U aHAJTH3a JAHHBIX C UCMOJIB30BAHUEM CTATHCTHYECKUX XapaKTEPUCTHK CPETHUX
u pacceuBanus. Paboras ¢ jaHHBIMM, 00yYaroIIMECs ydaTcsl CUMTHIBATE M WHTEPIPETHPOBATH
JIaHHBIC, BBIJIBHIaTh, apryMEHTHPOBATh M KPUTHKOBATH MPOCTEHIIME THIIOTE3bI, Pa3MBIIUIATh
Ha/l (PaKTOPaMH, BBI3bIBAIOIIMMH H3MEHUHBOCTh, U OLIEHUBATh UX BIMSHHE HA pACCMATPUBAEMbBIE
BEJIMYHMHBI U TIPOLICCCHI.

WNHTyuTHBHOE  TpEACTaBICHHE O  CIAy4ailHOH  M3MEHYMBOCTH,  HMCCIIEJIOBaHHE
3aKOHOMEpPHOCTE! M TeHJEHIMH CTAaHOBUTCS MOTHBHPYIOIIEH OCHOBOHN JUIsl M3Yy4eHUS! TEOPHH
BEPOSTHOCTEH. bBosblioe 3HaueHHE HMEIOT MPAKTHYCCKUC 3a[aHus, B YAaCTHOCTH OIBITHI C
KJIACCHYECKMMH BEPOSTHOCTHBIMH MOJIEJIAMHU.

[TonsTHEe BEpOATHOCTH BBOJMTCS KAk Mepa IpaBjonoaodus ciyuyaiinoro coowrtus. IIpu
U3YUEHHH Y4eOHOTO Kypca 00yduaroniuecs: 3HaKOMSATCS ¢ MPOCTEHITUMHE METOIAMHU BBHIYHUCIICHUS
BEPOATHOCTEH B CIIydalHBIX KCIEPHUMEHTAX C PABHOBO3MOMKHBIMH JJIEMEHTAPHBIMH HUCXOIAMHU,
BCPOSITHOCTHBIMH 3aKOHAMH, TIO3BOJISAIOIIMME CTaBUTh W pEmIaTh OoJiee CIIOXKHBIC 3aiaun. B
yueOHBIH Kypc BXOAST HauyalbHbIE NMPEJCTABICHHMS O CIYYalHBIX BEJIHYMHAX W MX YHUCIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIISAETCH 3HAKOMCTBO 00YHAIOIIUXCH C MHOXKECTBAMH H
OCHOBHBIMH OIlepallMsIiMHU HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS IPUMEPbl MPUMEHEHHUs JUIs
peIlicHUsT 3ajad, a TAKKE MCIOJb30BaHHsI B JIPYTHMX MAaTEMaTHYCCKHX KypcaX M ydeOHBIX
npeaMeTax.



B 7-9 kmaccax uzyuaercs yueOHbIil Kypc «BeposiTHOCTE M CTATHCTHKA», B KOTOPBIH
BXOJAT pasjensl: «lIpesicraienne JaHHBIX M onMcaTeNbHas cTaTHCTHKa», «BepostHocTb»,
«DneMeHTsl KOMOMHATOPHKWY, « BBeeHHe B Teopuio rpadoBy.

YPOBEHbB PEAJ/IM3AIIHA PABOQUYEM ITPOI'PAMMBI
. bazoBnorii

MECTO YYEBHOTI' O IPEAMETA B YYEBHOM IIJIAHE HIKOJIbI

Ha uzyuenne yuebHoro xypca «BeposTHocTh M craTucTHKa» oTBoautes 102 waca: B 7
knacce — 34 gaca (1 yac B Hejeno), B 8 kinacce — 34 yaca (1 yac B Hejeno), B 9 kiacce — 34 yaca
(1 gac B HEnENkO).

PEAJIN3ALIUA BOCIIMTATEJIBHOT'O ITIOTEHIUAJIA

BocnurarenpHplii moreHuuan y4eOHoro Kypca «BeposTHOCT M CTATHCTHKA» pealu3yeTcs
yepes:

. UCTIONIE30BAHUE BOCTIMTATE/IBHBIX BO3MOYKHOCTEH CO/IepyKaHWsl y4eOHOro IpeaMera s
co3anus OIarompHsATHBIX YCIOBHH JJIS  Pa3BUTUA COLMAIBLHO 3HAYHUMBIX OTHOIIEHHH
IIKOJIHUKOB U TPEKJEe BCEro LEHHOCTHBIX OTHOUICHUI Yepe3 JEeMOHCTPAIHI0 00yUYaromMMCs
NPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBEICHHSA, TIPOABICHUS HYEJIOBEKOMIOOUA H
JI00pOCEPIIEYHOCTH, Yepe3 110/100p COOTBETCTBYIOIIMX TEKCTOR JUIsl YTEHUS, 3a/a4 JUls PeLIeHUs,
IIPOOJIEMHBIX CHTYal[Ui 17151 00CYK/ICHHS B Kjlacce;

. NPUMEHEHHE Ha YPOKE aJIeKBaTHBIX O0COOBIM MOTPEOHOCTAM OOyHaromMXcss W HX
pealbHBIM BO3MOKHOCTAM (POPM OpraHH3allMM: JHJAKTHUYCCKUX MaTCPHAJIOB, CTUMYJIHPYIOIIHX
MO3HABATE/ILHYH0 MOTHBALINIO 00YUalOIINUXCS;

. NpUBJIeYEHHE BHUMAHU 00Yy4aroMXCs K LIEHHOCTHOMY acleKTy M3y4aeMblX Ha YPOKax
SIBJICHHH, OpraHHu3anus uX padoThl ¢ OTyYacMOi Ha ypOKe COMAIbHO 3HAYMMON HH(pOpManuei
- MHHLMUPOBaHHE ee OOCYIXKIEHHUs, BBICKA3bIBaHHSA OOYuyalOIIMMHUCSH CBOEr0 MHEHHS 110 €€
ITOBOJ1Y, BEIPADOTKH CBOET'0 K Heil OTHOLICHUS;

. UCTIOJIb30BaHHE HAa YPOKE aJIeKBATHBIX KOMMYHHKATHBHBIX H KOMMYHHKAIIHOHHBIX
(1M dpOBBIX) TEXHOJOTHIA;

. OpraHu3aiis B3aUMOIOMOIIM  OOYYaloOIUXCsA JpPYr JpYyry B paMKax YpO4YHOMH
JIESATEBHOCTH.

MareMaTHKa UrpacT BaKHEHIIYIO pOlb B Mpoliecce MpodOpHEeHTAINH MIKOJILHHUKOB, MOMOTas
onpeaeidTh Hanbonee noaxoxudue npodeccuonaibibie nyTH passutus. [Tpodopuenranus Ha
ypOKax MaTeMaTHKH SBISCTCS  BaKHBIM  JJIECMCHTOM  0Opa3oBaTelIbHOrO  Iporecca,
HAMpaBJIEHHLIM HA TOMOIL YyYamuMcs B BeiOope Oyaymieil mpodecch#, CBI3aHHOH C
NPUMEHECHHEM MAaTeMAaTHYECKHX 3HAHHH M HABBIKOB.

® Texuudeckue HanpaBjCHHs: DByayuine WHKEHEPbI, (PH3HKH, XUMHKH, [POrPAMMHCTBI
HYXKIAIOTCA B TNy0OOKOM TMOHHMaHHM MATEMATUKU Ui pacyéToB W MPOEKTHPOBAHHH
KOHCTPYKUHMH, MpeJcKasaHuH TMOBEAeHUA OOBEKTOB M cpeiibl, pa3paboTKe KOMIIBIOTEPHBIX
MPOrpaMM U IPHIOKEHHIA.

® DxoHoMuueckue Tmpodeccun: AHATM3 pPHIHKA, COCTaBlIeHHE (UHAHCOBBIX IUIAHOB,
YIPaBICHHE PHCKAMHU HEBO3MOKHBI €3 MaTeMaTH4eCKO# MOAroTOBKH. byiyniumM sKoHOMHECTaM,



¢uHancucTaM, OyxrantepaMm HeoOXOqUMa COCOOHOCTh CTPOUTH MPOTHO3BI, HHTEPIPETHPOBATE
CTATUCTHKY U OLEHUBATH IKOHOMHUYECKHUE MOKA3ATEIIH.

* Meauumbaa u Ouonorusi: [axke Bpaun M yu€HbIC-OHMOJIOIH BBIHYKJ/IEHBI OIEPHPOBATH
YHCIEHHBIMH 110KA3aTeNsIMH 3/[0POBbsS MAllHEHTOR, pPe3y/IbTaTaMH aHAIH30B, XapaKTepHCTUKAMHU
JICKApPCTBEHHBIX MPENapaToB U MEIUIMHCKUX TPHOOPOB.

* ['ymanutapHele obnactu: M 31eck 3HaHHEe MaTeMaTHKH BaKHO, 0COOEHHO B M3YUYEHHMH
aeMorpaguu, MCUXOJIOTHH, COLHOTIOIUH, UCTOPHUH, T/Ie MTPUMEHSIOTCS KOIUYEeCTBEHHBIEC METO/IbI
HCCIIEIOBAHMI U aHAIH3a HCTOPHYECKHX 3aKOHOMEPHOCTEH.

Enunas monens npoq)opuem‘almu peajiu3yeTrcs uepes ClIe/[YIOUHE TEMBI:

7 knacc: Yrenue u moctpoenue auarpamm. Ipumepsl nemorpadguyueckux auarpaMm.
IIpepcraBneHue qaHHBIX.

8 knacc: DrnemeHTapHbie coObITHs. CaydaiiHbie COOBITHS.
9 kiacc: [Ipumenenue 3aKoHa O0BIIMX YHUCE.



COJEPKAHUE OBYYEHUS
7 KJIACC

IIpencraBnenue naHHBIX B BuAE Tabinuu, juarpamm, rpaukoB. 3aroiHeHHe TaluL,
YTEHHE W TIOCTPOCHUE AUArpaMM (CTOIIOMKOBBIX (CTOI0YATBIX) U KPYroOBeIX). YTeHue rpadukoB
peanbHbIX IpoueccoB. M3pineuenue uHoOpMavy M3 JuarpamMm W TaOJIML, HCIIOJIB30BaHHE H
UHTEpIpeTalts JaHHBIX,

OnucaTenbHas CTATUCTHKA: cpeliHee apupMeTHUECKoe, MeIHana, pasMax, HauboblIee H
HaMMeHblIee 3HaueHHs1 Habopa YUCIIOBbIX JaHHbIX. [IpuMeps! ciy4aiiHONH M3MEHUYHBOCTH.

CrnyualiHplii YKCepuMeHT (OMBIT) U cny4aiiHoe coObiTHe. BeposTHOCTh U vactoTta. Ponb
MaJIOBEPOATHBIX M NPAKTHYECKH JIOCTOBEPHBIX COOBITHH B npupojie u B obmecrse. Monera v
UrpansHas KOCTh B TCOPHH BEPOATHOCTEIA.

I'pad, Bepimna, pebpo. Crenens Bepiinnbl. Yucno pédep u cymmapHas crerneHb BeplUinH.
IlpencraBnenue o ceasHoctH rpaga. Llenu v umknel. Iyt B rpagax. O6xox rpada (aiinepos
nyTh). [Ipencranenne o6 opuentupoBanHoM rpade. Pemenne 3aaa4 ¢ moMoIpio rpados.

8 KUJIACC

[pencraBnenve JaHHBIX B BUAE TaOIUIL, AMarpaMm, rpaguKos.

MHOXecCTBO, 3JIEMEHT MHOKECTBA, I0JAMHOKECTBO. Ornepanyu HaJ MHOXKECTBAMU:
obwenuHeHue, nepeceueHue, gononaHenue. CpoiicTBa omepauuii  HaJg  MHOXKECTBAMHU:
MEPEMECTUTENBHOE, COYETaTe/IbHOE, pacnpele/uTeNbHoe, BKIoYeHus. Mcnosb3oBanue
rpaduecKOro NpeacTaBICHUs MHOXKECTB /I OMMCAHUS PCAlIbHBIX MPOLECCOB M ABICHUHN, MPH
pELIeHUH 3a1a4.

Hsmepenne pacceupaHust JaHHbIX. JlucnepcHs M CTaHAApTHOE OTKIOHEHHE YHCJIOBBIX
HaOopoB. /lnarpammMa paccenBaHus.

DnemeHTapHble coOBITHS ciydaiiHoro omnbita. ChiyvaiiHele coObiTHs. BepositHocTH
coObITHii. OTBITBI C PAaBHOBO3MOXHBIMU 3JIEMCHTApHBIMH cOObITHsIMH. Cly4aitHblii BBIOOP.
CBsA3b MEKIY MaJOBEPOATHBIMM M TIPAKTHYECKH HTOCTOBEPHBIMH COOBITHSMH B TIPHPOIE,
o01ecTBe U HayKe.

Jepeso. CpoiicTBa 1epeBbEB: eIMHCTBEHHOCTD MYTH, CYIIECTBOBAHHE BUCSYEH BEPILINHEL,
CBA3b MEXJy YHCJAOM BepluuH M yuciom pébep. Ilpasuiao ymHoxenus. Pemenune 3amau c
MOMOIIIBIO TpadoB.

IIporuBononoxkueie cobbiTus. [uarpamma Diinepa. OObeauHeHue U repeceveHue
coObituii. HecoBmectHble coObiTHs. DopMyna  ClIOXKEHHUS  BEPOSATHOCTEH.  YcCIOBHas
BepoSTHOCTB. [IpaBuio ymHoskenus. HezaBucumble coOwiTust. [lpeactaBnenne skcnepuMeHTa B
BHJIe JepeBa. Pelenue 3aj1a4 Ha HaxOxk/1eHUE BEPOSITHOCTEH ¢ MOMOIIBIO JiepeBa ciy4yaiHoro
AKCIICPUMEHTA, AUarpaMm Jiiepa.

9 KJIACC

[IpencTapnenue naHHBIX B BUIE TaOMHL, AHArpaMM, rpaduKoB, HHTEPNPETALUS JaHHBIX.
Yrenue u nocrpoenue Tabauil, Juarpamm, rpaGuKoB 10 peasbHbIM JIAHHbBIM.

ITepectanoBku U ¢aktopuan. CodeTtaHus W 4ucjio couctaHuil. TpeyroasHuk [lackans.
Pemienue 3a1a4 ¢ UCIIO/Ib30BaHHEM KOMOMHATOPHKH.

I'eomeTpuyeckas BeposaTHOCTE., CiaydaliHbli BbIOOpP TOUKHM M3 (PUI'YpHI Ha IUIOCKOCTH, M3
OTpe3Ka U U3 yTH OKPYKHOCTH.

Hcneiranue. Yenex u Heynada. Cepust McnibITaHUi 10 niepBoro ycnexa. Cepust UCIIbITaHHN
Bepuynnu. BepostHocTi coObITHII B cepun ucneiTanuii beprynn.

CryuaiiHas BelnMYMHA M paclpeleleHne BepoATHOCTEH. MaTemaTHYecKoe OKHIAHUE H
jqucnepeus. [Ipumepsl MaTeMaTHYECKOro OXKHUJAAHHS KaK TEOPETHYECKOro CPEJIHEro 3HauyCHUs



BETUYMHBEL. MaTemMaTu4yeckoe 0KHUAaHHE U AUCHEPCHS CAYyUYaliHON BEMHUYMHBI «YUCIIO YCIEXOB B
CepuH HcnibiTaHui bepHymm».

ITonsiTve 0 3akoHE OOJBIIUX 4YHcel. M3MepeHue BEPOATHOCTEN ¢ TOMOIIB 4acToT. Ponk
U 3HAYEeHHE 3aKoHa OOJBIIMX YUCEeN B MPUPOE U OOIIECTBE.



NJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS INTPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTb H CTATUCTHKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUA

JJUMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIC Pe3yJbTAaThl OCBOEHHUS IporpamMmbl yuebHOro kypca «BeposTHOCTE M
CTaTHCTHKA» XapaKTCPU3VIOTCA!:

1) naTpuoTHYyecKoe BOCIIUTaHHE:

MPOSIBJICHHEM MHTepeca K TMPOLLIOMY M HAcTOSIIEMY pPOCCHHCKOH MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHSAM POCCHHCKHX MAaTEMATHKOB M  POCCHUICKON
MaTeMaTHYECKOH IIKOJIBI, K UCIIOJIB30BAHMIO ITHX JIOCTHKEHHUH B APYIUX HayKax M NPHKIAIHBIX
chepax;

2) rpaskIaHCKOe H 1YXOBHO-HPABCTBEHHOE BOCIIHTAHHKE:

FOTOBHOCTBIO K BBINOJIHEHHIO O00fA3aHHOCTEH TIpakJaHWHA W pealu3aluM €ro Ipas,
NpEeACTaBICHUEM O MAaTEeMaTHYECKHX OCHOBaX (QYHKIMOHMPOBAHHWSA PAa3IHYHBIX CTPYKTYD,
SIBJIEHUI, MTPOLELYp TpakaHCKOro obiectsa (Harmpumep, BIOOPHI, ONPOCH), TOTOBHOCTHIO K
Oﬁcy}l{,ﬂCHHEO ITHYCCKHX HpOGHCM, CBA3aHHBIX C IIPaKTHYECKHM IMTPHMCEHCHHUECM ,II,OCTI/I}KCHI/IIjl
HAYKH, OCO3HAHHEM Ba3KHOCTH MOPAIbHO-ITHYECKUX MPHHIMIIOB B 1€ATEIBHOCTH Y4EHOTO;

3) TpyAOBOE BOCIIHTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B pElIEHHM MPAKTUYECKHX 3aJa4 MaTeMaTHYeCKOi
HaNpPaBJIEHHOCTH, OCO3HAHHEM Ba/KHOCTH MaTeMaTHYECKOro 00pa3oBaHHs HA NPOTAKEHHU BCEH
KHU3HM A1 YCHeITHOH NpodecCHOHANBHOH ACATEIBHOCTH U Pa3BUTHEM HECOOXOAMMBIX YMCHHIA,
OCO3HAHHBLIM BBLIOOPOM M TMOCTPOEHHEM MHIMBHIYaJbHOH TPAaeKTOpPUM OOpa3oBaHMs M
’KM3HCHHBIX IUIAHOB C YYETOM JIMUHBIX HHTEPECOB M 00ILECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTBI0 K IMOLIMOHAILHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
06T:CI€IOB, 3ajgaq, pCU.ICHHﬁ, paccym,ucmiﬁ, YMCHHIO BUAETE MAaTEMATHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) 1eHHOCTH HAYYHOT0 MO3HAHMS:

OpHEHTalUeH B JIEATENLHOCTH HA COBPEMEHHYI) CHCTEMY HAYUHBIX TIpeiCTaBlIeHHUil 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHA 4eEJIOBEKa, INPUPOJAbI M 0OIIECTBA, MOHUMAHHEM
MaTeMaTHYCCKOH HAayKM KakK c(epbl YeIOBCUCCKON JICATEABHOCTH, ITAllOB €€ pa3BUTUSA H
3HAYUMOCTH YIS pa3BUTHS LIMBUIN3ALMH, OBJIAJICHUEM A3bIKOM MATEMaTHKH M MaTeMaTHYeCKOH
KYJIbTYPOH KakK CpeACTBOM IIO3HAHHA MHpa, OBJIAJCHHEM IPOCTEHIIHMH  HaBbIKAMH
MCCIIEI0BATENbCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, (GopMupoBaHME  KYJLTYPLI  3/I0POBbA M
IMOIIHOHA/IBHOIO ﬁJ'lal"Ol'lD..’Iy‘{l‘IH:

FOTOBHOCTBIO IPHUMEHATh MAaTEMaTHHECKHWE 3HAHMA B HMHTEpecax CBOEr0 3/10pOBbi,
BEJICHUs 3/10pOBOro oOpasza *KHU3HHU (3/10pOBOE NMUTaHKUe, COANAHCHPOBAHHBIH PeXUM 3aHITHI U
OTIBIXA, perymsipHas (u3Mueckas aKTUBHOCTH), COPMHPOBAHHOCTHIO HaBBIKa pedraexcuu,
NPU3HAHHEM CBOEr0 NpaBa Ha OMMOKY M TaKOro e Ipasa JIpyroro 4yejioBeKa;

7) 3K0JI0rH4YecKoe BOCIIHTAHHE:

OpHeHTalMel Ha NpPUMEHEHHe MareMaTH4YeCKMX 3HAHMM JUls peuleHud 3a71a4 B 00acTH
COXPaHHOCTH OKPY’KAalOLIEH Cpe/ibl, IUIAHUPOBAHUA IOCTYIIKOB M OLEHKH HX BO3MOXHBIX
TIOCNE/ICTBUH /ISl OKPYIKAIOIIEeH Cpefbl, OCO3HAHMEM TI00anbHOTO XapaKTepa YKOJIOTHYECKHX
Mpo0JIeM U IyTeN UX pelieHus;

8) aJanranud K H3MEHAIOINIHMCH YCI0BHAM CO].[l-laJ'lell]ﬁ H IlpHpD,[ll-IDfI Cpeabl:

FOTOBHOCTBIO K JACHCTBHAM B YCIOBHAX HEONPENAECNEHHOCTH, MOBBIIICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHUE YUYHUTHCA Y JAPYTHX



MoAeH, npuodperaTh B COBMECTHOH JIeATETLHOCTH HOBBIE 3HAHHSA, HABBIKM U KOMIETEHIIUU W3
OIbITa APYTUX;

HCO0X0IUMOCTEI0 B ()OPMHPOBAHUU HOBBIX 3HaHMi, B TOM uuciie (GOPMYIHPOBATH UJICH,
MOHATHS, THIOTE3bl 00 O0BEKTaX M ABJIEHMAX, B TOM UUC/IE paHEe HEU3BECTHBIX, OCO3HABATH
Je(pUUHUTBI COOCTBEHHBIX 3HAHHIA U KOMIICTCHTHOCTEH, IIAHUPOBATh CBOE pa3BUTHE;

CMOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYalMlO, BOCIPHHUMATh CTPECCOBYIO
CUTYallMIO KaK BBI3OB, TPeOYIOIMH KOHTPMEP, KOPPEKTHPOBATh NPHHUMAEMbIE pELIeHUs U
JeiicTBus, (JOPMYIHPOBATE U OLICHUBATL PUCKHU U MOCIIEICTBHS, (JOPMUPOBATH OIIBIT.

METAINNPEJMETHBIE PE3YJBTATBI
Ilo3naBarenbHbIe YHHBepCcAAbHbIE YUeOHbIe AeiiCTBHS

ba3oBbie JiorH4ecKHe JeHCTBHA:

® BBUIBIATE M XapaKTepPH30BaTh CYIIECTBEHHBIC IPHU3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXKAy NOHATHAMHU, (DOPMYIHUPOBATH ONPEACICHUSA TOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIIACCH(HUKALIUK, OCHOBAHUS /111 000011eHus 1
CpaBHCHHA, KPUTEPHUH ITPOBOJHMOTI'O aHAIN34,]

*  BOCHPUHUMATH, (POPMYIHPOBATH H TPE0OPA30BBIBATH CYKICHUA: YTBEPIMUTE/IbHBIE H
OTpULIATE]IbHBIE, €IMHHYHbIE, YACTHBIE H 0OLIHUE, YCIOBHBIE;

®  BLUIBNATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3H U NPOTHBOpeuHs B (akTax,
JMAHHBIX, HAOMIOJEHMAX M YTBEPHJIECHUAX, MpeAJaratb KPUTEPHH JUIA BbISABICHMS
3aKOHOMEPHOCTCH M MPOTHBOPECYUHIA;

® JenaTth BBIBOJbI C MCIMOJB30BAHMEM 3aKOHOB JIOTMKH, AEJYKTUBHBIX M HHIYKTUBHBIX
YMO3AKIIFOYCHHUH, YMO3AKIIFOYCHHUH 110 aHAJIOTHH;

* pa30upaTh I0KA3aTEeNbLCTBA MATEMATHYECKHX YTBEPIKICHUH (TIPAMBIC U OT MPOTHBHOIO),
MPOBOJIUTL CAMOCTOSTENIbHO HECJIOKHbBIE J0KA3aTelbCTBA MaTeMaTHuecKuX (aKkToB,
BBICTpAHUBAaTh apryMCHTAllHH, NPUBOJHTE IIPHMCPBI U KOHTPIPHMCEPEL, 000OCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

* BeIOMpark cnoco0 pemieHds y4eOHOH 3ajauy (CpaBHUBATH HECKOJIBKO BapHAHTOB
pemeHus, BpIOMpaTh Haubolee MOAXOASIIMNA ¢ YYETOM CAMOCTOSITENLHO BBIACIEHHBIX
KPHTEPHEB).

Ba3zoBble ucciiejoBaTeIbcKHe AeiicTBHS:

® JCHONB30BaTh  BOMNPOCHI  KAK  WMCCJIENOBATENLCKUH  MHCTPYMEHT  MO3HAHMS,
(opMyJIMPOBATE BONPOCH], (PUKCHPYIOLIME NMPOTHBOPEUHE, NPOOJIEMY, CaMOCTOATEILHO
YCTaHABJIMBATH UCKOMOE M JaHHOE, ()OpMHUPOBATH THIOTE3y, APTYMEHTHPOBATh CBOIO
[MO3ULUI0, MHEHHE;

L NpoBOAUTL II0 CaAMOCTOSTCIBHO COCTABICHHOMY ILI4AHY HECIOKHBIN JKCIIEPHMCEHT,
HEeOOJBIIOE MCCIENOBAHUE TI0 YCTAHOBJIGHHI0 OCOOEHHOCTEH MaTreMaTH4YecKoro
00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXTY CODOI;

® camocTosTensHO  GopmMynupoBaTh  0000mIEHHS W BBIBOALI MO  pe3yibTaTam
MPOBEAEHHOTO HAOIIOJAEHHsA, HCCIIEI0BAaHUA, OIEHUBATH JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTOB, BEIBOAOB U 000OIICHUIA;

® [IPOrHO3HPOBATH BO3MOKHOE PA3BUTHE MpOIECCa, a TAKKE BBIABUTATH MPEINOI0KEHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabdora c unpopmanmeii:

®  BBIIBIATH HEJOCTATOYHOCTh U U30BITOYHOCTH MHPOPMALIHH, TaHHBIX, HEOOXOIMMBIX J1JIst
PEUICHHUA 3a0aMH ;]

* BeIOMpaTh, AHATU3UPOBATb, CHCTEMATH3MPOBATH M HHTEPIPETHPOBATHL HH(MOpMaIHIO
Pa3IMYHBIX BUIOB U (DOPM NIPE/ICTABIICHHS;



BEIOMpATh GopMy MpeacTaBieHus HHGOPMAIMUA ¥ WLTIOCTPUPOBATH PElllaeMbie 3a/1auu
CXE€MaMH, JiHarpaMMaMi, MHOH rpaukoil 1 X KOMOMHALMAMU;

OLICHUBATh HAAEKHOCTh MH(MOPMALIMH 110 KPUTEPHIM, HPEITOKCHHBIM YUUTCIICM HITH
chopMyIHPOBAHHBIM CAMOCTOSTENLHO.

KovMMyHHuKaTHBHBIE YHHBepPcaabHbIe Y4eOHbIe JeHCTBHSA:

BOCTIPUHUMATh W (POPMYJTHUPOBATH CYXKICHUSA B COOTBETCTBHUU C YCIOBHSIMH W LIEIAMH
o0IleHus, SCHO, TOYHO, TIPAMOTHO BbIpakaTh CBOKO TOYKY 3peHHMS B YCTHBIX H
MHUCbMCHHBIX TEKCTAX, NABaTh IMOACHCHHA I10 XOAY pPCLICHHA 3ada4H, KOMMCHTHPOBATHL
MOJIy4YeHHBIH pPe3y/bTar;

B X0J1e 00CY(/IeHHs 3a/1aBaTh BOIPOCH! M0 CYILECTBY 00CY3K1aeMOil TeMbl, 1POOIeMsl,
perraeMoii 3aayH, BbICKA3bIBaTh UIICH, HAIICICHHBIE HA MTOMCK PENIEHUs, COTIOCTABISATE
CBOM CYKICHHS C CYKICHHAMH JIPYTMX YYaCTHHKOB JHaiora, oOHapyKuBaTh pas/inyue
U CXOJCTBO TMO3HIMI, B KOPPEKTHOM (opMe (OpMyIHPOBATH Pa3HOTIIACHS, CBOH
BO3paKEHUS;

MPEJICTABIATE PE3y/IbTAaThl PELICHHUS 3aJaud, dKCIICPHMCHTA, MCCIICHAOBAHUSA, MTPOCKTA,
CaMOCTOSTENTbHO BbIOMpaTh (hOpMAaT BBICTYIUICHHS C YYETOM 3a/ad TMPE3eHTAlMH W
ocoOeHHOCTEeH ayIMTOPUH;

[NOHHUMATEL H UCIIONB30BaTh IIPEHUMYIIECTBA KOMaHﬂHOﬁ 151 HH,ILI/IBH,E[Y&HBHOﬁ paGOTBI IIpH
pelieHrun y4eOHbIX MaTEMaTHUECKHX 3a/1a4;

IPUHHMATH 11eJIb COBMECTHOM JIeSITeNbHOCTH, IUIAHUPOBATh OPraHU3al0 COBMECTHON
paboThl, pacnpeAensaTh BUABI paboT, TOrOBAPUBATHCS, 0OCYKAATH MPOLECC U PE3YIbTAT
padoThl, 00001aTE MHEHNS HECKOJIBKMX JTIO/ICH;

y4aCcTBOBATh B IPYIIIOBEIX (popMax paboTel (00CYKIcHUSA, 0OMEH MHCHHSMH, MO3TOBBIC
IITYPMBI U APYTHE), BHIMOJHATH CBOK) YacTh padOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS
C APYTrHMMH{ YICHAMH KOMaHJbI, OLCHUBATh Ka4eCTBO CBOECTO BKJIajJa B OOLIMH MPOLYKT
MO KpUTepusmM, CHOpMyIHPOBAHHBEIM YHACTHUKAMH B3aUMOICHCTBUS.

PeryasiTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBHSA

Camoopranmsanms:

CAMOCTOSITENTLHO COCTABIATh IUIAH, ANTOPUTM pElIeHust 3a4aud (MJIU ero 4acTs),
BLIOMpaTk C€rnocod pemeHus ¢ Y4€TOM MMEIOUIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTCH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAapHUAHTHI PEHICHUN C Y4ETOM
HOBOI HHpOpMAIUH.

CaMOKOHTpOJIb, 3M0llHOHa.]II:HbIﬁ HHTE/LVIEKT:

BJIAJETh Croco0amM#i CaMOMPOBEPKH, CAMOKOHTPOIIA MpoIecca W pe3ybTara pelieHus
MaTeMaTH4eCcKOi 3a/1auH;

NpeBUAeTh TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTEH TNPH PCIICHHH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJIEHHBIX OIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

OLICHUBAaTh COOTBETCTBHUE PE3y/lbTaTa JAEATETLHOCTH MOCTABAEHHOHN LIETN U YCIOBHAM,
OOBACHATH MPUYUHBI JOCTHAKEHHUS MM HEJIOCTHIKEHUSA LEJIM, HAX0UTh OIIHOKY, laBaTh
OIICHKY NTPHOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI

K KOHILY oﬁyqeﬂuﬂ B 7 KJjacce oﬁyqa}oumﬁ{:ﬂ IMOJYUHT CIHeAYOUHE IpeIMETHBIC

PE3yIbTaThL:

Uurate wHbOpMALHIO, TPEICTABICHHYI0 B TaOJMLIaX, HA auMarpamMmax, NpeICTaBIiATh

JIaHHbIC B BHJIC TaOJIML, CTPOUTH JMarpammsbl (CTOJNOMKOBBIE (CcTOsIOYATBIC) U KPYroBbIE) I10
MAacCHBAM 3HAUYEHUH.



OnuceBaTh ¥ MHTEPNPETHPOBATL peanbHBIC YHUCIOBHIE [aHHBIE, TPEACTABICHHBIC B
Tabnuax, Ha JimarpaMmmax, rpadukax.

Hcnone30BaTh [UIA OMMCAHUS JAHHBIX CTaTHCTHUCCKUC XapaKTCPUCTHUKH: CpElIHEe
apudmeTHueckoe, Menana, HaubOIbIlIee U HAUMEHBIIEee 3HAYeHus, pa3Mmax.

Hmere npejacraBieHHe O CIy4yaHHOW HW3MEHYMBOCTH Ha IIpUMEpax LEH, (QH3MYECKHX
BEIMYMH, AHTPONIOMETPHYECKHX JaHHBIX, MMETh MPEACTaBICHHE O CTaTUCTHYECKOH
YCTOHYHMBOCTH.

K xonmy oOyuenus B 8 Kiaacce o0yvarOmMiics IMONYYHT CIEAYIONHE MPEIMETHBIC
pE3yJIbTAThI:

M3Biekats M npeoOpa3oBbBaTh HMHMOPMALIMIO, TIPEACTABIEHHYID B BHAe Tabuul,
nuarpamm, rpaduKoB, peCTaBIATh JaHHBIE B BHAE TAOMUIL, TUarpaMm, rpaguKos.

OnuceIBaTh JJAHHBIE C TIOMOIIBIO CTATUCTHYECKUX TOKa3aTeIel: CPEJAHNX 3HAaYCHHH U Mep
paccenBaHus (pa3Max, QUCNEPCHs H CTaHAAPTHOC OTKJIOHCHUE).

HaxonuTh 4acTOThl UMCIIOBBIX 3HAYEHUH M YacTOThl COOBITHH, B TOM YHCIE I10
pe3y/ibTaTaM U3MEPEeHHH 1 HaOJII0ICHUH.

Haxomuth BepoOATHOCTH cCiyvaifHBIX COOBITMHE B  OMbITAX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITHH, B TOM YHC/IE B OMNBITAX C PABHOBO3MOMKHBIMH 3JIeMEHTAPHBIMH
COOBITHAMU.

Hcnonp3oBatk rpaduyuecKkHe MOJAETH: AEPEBO CIYHYaHHOTO JKCHEPHUMEHTa, JHArPaMMBbI
Oiinepa, yucioBast mpsmasi.

OnepupoBaTh MOHATHAMM: MHOXKECTBO, IOJMHOMXECTBO, BBITMOJNHATE ONEPALUU HAaJ
MHOKECTBaMH: O0OBEIMHEHHE, MEPECEYECHUE, JOMOIHEHNE, NEPEUNCIATE IIEMEHTH MHOMKECTB,
IPUMCHSATH CBOMCTBA MHOXKCCTB.

Hcnonb3oBate rpadguueckoe NpeacTaBleHHe MHOMKECTB M CBA3CH MEKIy HUMH Ul
OIKCAHUA MPOLECCOB M ABICHHWK, B TOM YHCIIC NPH PEIICHHH 3a1a4 M3 JAPYTUX y4eOHbIX
MPEIMETOB U KyPCOB.

K konmy oOyuenuss B 9 kJjacce oOyuarommiics MOIYUYUT CIELYIONME TPeJAMETHEIE
pE3yIbTaThl:

Hssnekath M npeoOpa3oBbiBaTh HHGOPMAIMIO, MPEJACTABIEHHYI0 B  Pa3JIHYHBIX
MCTOYHHKAX B BHJe TaOnML, Juarpamm, rpadukoB, NpeACTaBlIsTH JaHHbIe B BHJE TaOJIHL,
nuarpamm, rpagukos.

Pemare 3azaun opraHu3oBaHHBIM NEepedOPOM BapHAHTOB, a TAKKE € MCMOJIBL30BAHHEM
KOMOHHATOPHBIX MPaBUI U METOJIOB.

Hcnonb30Bath onucaTelbHble XapakTepUCTUKU /U1 MAaCCHBOB YUCIIOBBIX JIAHHBIX, B TOM
YHCIIC CPEIHHE 3HAYCHUA U MEPbI PACCEHBAHUA.

HaxoxuTh 4acTOThI 3HA4YEHHH U 9aCTOTHI COOBITHS, B TOM YHCIIE MOIb3YSACh Pe3yIbTaTaMH
MPOBEAEHHBIX U3MEpPeHUH 1 HabIo1eH it

HaXO,JIHTB BEPOATHOCTH CHy‘E[BﬁHBIX COOBLITHI B H3YYCHHBIX OIIBITaAX, B TOM 4YHCIIC B
OMBITAaX C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHAMM, B CEPUAX MCIBITAHUI 10 TIEPBOTO
ycrnexa, B cepHsiX UCTbITaHui bepryium.

Nmets npencTaBieHne 0 cayyaiiHO#M BETHUHHE U O PacTpeleNIeHUH BEPOATHOCTEH.

Hmers npejcraBiienre 0 3aKoHe OONBIIMX YHCEN KaK O MPOABICHUHM 3aKOHOMEPHOCTH B
cllydaifHOH M3MCHUMBOCTH M O POJIH 3aKOHa OOJIBIINX YHCET B IPHPO/C U 001IeCTRE.



TEMATHYECKOE ININIAHUPOBAHHME

7 KJIACC
KoanyecTBo yacon
Nl HaumeHoBaHue pa3eia H TeMm ” JIeKTpoHHBIE IH(POBLIE
B HporpaMmbl Bceero OHIRMBHEIE obpa3oBaTe/ibHbIE pecypchl
padoThI
Pazjen 1. [IpeacrasiieHne JaHHbIX
11 [IpencraBnenue JaHHBIX B I bubnuoreka 1IOK
’ Tabaumax https://m.edsoo.ru/863ecl 8
12 [IpakTHueckue  BBIYUCIEHUS [0 1 bubnuoreka 1TOK
’ TabMMYHLIM JAHHBIM https://m.edsoo.ru/863ec324
13 HM3pneuenne H  WHTEpHpeTaLHs 1 bubnunorteka HOK
: TaONMYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
1.4 [IpakTuueckas pabora "Tabaubr" 1
['paduueckoe npecTaBieHue
15 JIAHHBIX B BUJIE KPYTI'OBBIX, : bubdnnoreka 1HOK
’ CTOJIOUKOBBIX (cronb4aThbIxX) https://m.edsoo.ru/863ed18e
auarpamm
YreHHe M TMOCTPOCHHE AMATPAMM.
[Tpumepsl aemMorpaduueckux
16 muarpamm/EMII:  ucnonb3oBaHue 1 bubnuoreka OOK
' MPO(OPUEHTALIMOHHOTO 3HAYUMOI'O https://m.edsoo.ru/863ed602
yueOHOro marepuaia JUTSI
3HAKOMCTBA ¢ npodeccusmMu
17 [IpakTuueckas pabota I bubnuoreka LHOK
: " Inarpammsr” https://m.edsoo.ru/863ed72e
Uroro 1o pasueny 7 0
Pa3nen 2. OnucareiibHasi CTATHCTHKA
21 Yucnoseie  Habopsl.  Cpenmee | bubnuoreka LHOK

apudmeTnyeckoe

https://m.edsoo.ru/863ed846




29 Yucnossie  nabopbel.  Cpennee 1 bubnuoreka HOK
) apudmeTHyecKoe https://m.edsoo.ru/863ed846
MeguaHa ~ 4HCIIOBOTO Habopa.
Y CTOHYHUBOCTD MeTHaHbL/
HCII0/Ib30BaHUE
npohopueHTaIMOHHO- bubnuoreka HOK
2.3 . 1 :
OPHEHTHPOBAHHBIX 3aJlaHHH, https://m.edsoo.ru/863edb3e
HWUTKOCTPHPYIOLIHX CBS3b
NpeAMETHBIX 3a/a4 € TPYJIOBOH
JIESTEILHOCTLIO
24 Menuana  yuciaoBoro  Habopa. 1
’ VCTOMYHBOCTE MEAHAHEI
25 IIpaktuueckas padora "CpeaHue 1 bubnuoteka HOK
’ 3HayeHus" https://m.edsoo.ru/863edcba
HaubGonvmee H HAaUMEHBIIIEE
2.6 3HAYCHUS  YHMCIOBOrO  Habopa 1 BHCICRA LD
’ ’ pa. https://m.edsoo.ru/863eel7a
Pazmax
Haunbonsmiee H HauMEHbIIIEE
2.7 3HA4YeHUs  4yuciaoBoro  Habopa. 1
Pazmax
Haubounbiee 7 HauMeHbIlIee
2.8 3HAYEHUs  YHUCIOBOTO  Habopa. 1
Pasmax
Konrponenas pabora no Ttemam
2.9 "TT eECTaBneHHE ;[EIHHBCIX 1 1 bubmorexa [OK
- P P ' https://m.edsoo.ru/863ee390
OnwucartenbHas CTATHCTHKA
Hrtoro mo pazneny 9 1
Pazaen 3. Cay4aiiHasi H3MEHYHBOCTD
31 Cnyuyaiinas HW3MEHYHUBOCTh 1 bubnuoteka [HOK
) (puMepHI) https://m.edsoo.ru/863eedbc
39 YacTtora 3HaYeHHHl B MaccHBE 1 bubnuorteka HHOK

JTAHHBIX

https://m.edsoo.ru/863ee69¢




3.3 ['pynmposka 1 ESS;I:?-f:rchdasoo.rufSﬁ?JcchU HOK
3.4 ['uctorpamMmel 1
bubnuorteka OK
3.5 Tucrorpasme I https://m.edsoo.ru/863eeelc 8
36 [Tpaktuueckas padorta "CriyuvaiiHas 1 bubnuoreka [HOK
HW3MEHUYHBOCTB" https://m.edsoo.ru/863eecc8
UTtoro 1o pasueny 6 0
Pasnen 4. Beejienue B Teopuio rpagon
4.1 E%iﬁ:rrasuel-?jgmmla;anaqu peﬁpo{.; 1 bubmorexa , . HOK
nomMomE:0 pada https://m.edsoo.ru/863eef52
42| tueno péoep n cymmaptian crenens | Eutimnes HOK
BepuiMH. lenb v LuK https://m.edsoo.ru/863ef0ba
43 Llens w wuxn Ilyte B rpade. 1 bubnuoreka | [HOK
[IpencraBneHne o CBA3HOCTH rpada https://m.edsoo.ru/863ef236
44 [IpencraricHue 00 1 bubmuoTeka | 1TOK
OpHEHTUPOBAHHBIX rpadhax https://m.edsoo.ru/863ef3b2
Htoro mo pasgeny 4 0
Pasnen S. BepoATHOCTH H HACTOTA CJAYHANHOTO COObITHA
5.1 Cny4aiiHbIi ONBIT W CiIy4dalHOE 1 bubnunoreka | HOK
CcOObITHE https://m.edsoo.ru/863ef4d4
BepostHocTh M "acTtoTa COOBITHS.
59 Posb MaJIOBEPOSITHBIX u 1 Bubnmoreka ) HOK
MPAKTUYECKU JIOCTOBEPHBIX https://m.edsoo0.ru/863ef646
CcOOBITHH B IpUPOJIE U B OOLIECTBE
53 Monera w Hrpaﬂbfm KOCTh B 1
TEOPHH BEPOATHOCTEN
5.4 [Ipaktuyeckas pabora '"Yactora 1 bubnuoreka [HOK

BbINaAeHus opia"

https://m.edsoo.ru/863ef8a8




KonrponeHass pabora no Ttemam

55 "CnyuaitHas U3MEHYUBOCTb. 1 bubnnoreka HOK
’ ['pappi. BeposaTHOCTE citydaiHOro https://m.eds00.ru/863f0186
coObITHSA"
Hroro no paszaeny B 1
Paznen 6. O0o01menne, cucreMaTH3anus 3HAHWH
[TosTOpEeHue, obobuenne.
[IpeactaBnenne nanHblx/ EMII:
6.1 HCIIOJIb30BAHUE I bubnnoreka 1IOK
’ NPO(OPHEHTALIMOHHOTO 3HAYUMOI'0 https://m.edsoo.ru/863efa24
yueOHOro MaTepuana IS
3HaKOMCTBA C YCIOBHAMHU TPY/1a
6.2 [ToBTOpenue, 000011EHHE. 1 bubnnoreka 1HOK
) OmnucartensHast CTAaTHCTHKA https://m.edsoo.ru/863efbaa
6.3 [ToTopenue, 00o01IeHHe. 1 Bubnroreka 1TOK

BeposiTHOCTB cilydyalfHOrO COOBITHS

https://m.edsoo.ru/863efec)

WTtoro no pazneny

0

OBHIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME

34
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8 KIIACC

KoangecTBO Yacos

Ne HaumeHnoBaHue pa3jaeiia M TeM K - . BHEIUPOH-]-.I])]E undgposkie
o IPOrPaMMBbI Beero OHTPOJIEHEIC| LIDAKTHYECKHE oOpa3oBaTe/IbHbIE pecypchl
padoTsl padoTsl
Paspnea 1. IToBTOopenne Kypca 7 Kiacca
L1 [Tpencrasnenue qaHHbX. OmucaTenbHast 1 https://m.edsoo.ru/l 6PEO302G
CTaTHUCTHKA
1.2 Cayuaitnas HBEICH[IHBOCTB' Cpensne ] https://m.edsoo0.r/Z0XC1OMLN
qKcIoBoro Habopa
13 (JH}_'T{??IHHG coburrus. BeposTHocTH https://m.edsoo.ru/RUI18V6UI
HJACTOThI 1
14 KHaCCHHCCKHf MOZICH TCOpHH https://m.edsoo.rt/7TLKM9XCEW
BEPOSITHOCTEI: MOHETA U UTPAIbHAs KOCTh
|
Hroro no pasaeny 4 0 0
Pazen 2. OnucaresibHas craTHcTHRA. PaccenBanye JaHHBIX
2.1 OTKJIOHEHH S | https://m.edsoo.ru/PIXXIGBJN
2.2 | Jucrepcus yucioBoro Habopa | https://m.edsoo.Tt/OLWWNYRIA
23 | CrangapTHOE OTKJIOHEHHE YHUCIIOBOIO https://m.edsoo.rw/KYQY7LB3M




Habopa

24 | JAuarpammsl pacceuBaHus | https://m.edsoo.ru/0T3KZ4PEO
Hroro no pasneny 4 0
Pa3nen 3. MuoxecrBa
31 | MHOXeCTBO, NOJAMHOKECTBO | https://m.edsoo.ru/3Z7F1KG5T
3 | ONCPALHH HaJl MHOKCCTBAMH: https:/m.edsoo.r/6USSJHAAG
o 00beAMHEHHUE, TICPECCUYCHHE, AOTIOJIHCHHE 1
CBolicTBa oneparuii HaJl MHOKCCTBAMH:
3.3 | mepeMecTUTE/IbLHOE, COUETATENLHOE, https://m.edsoo.ru/RGKSGD7DF
pacnpe/ielIuTeNbHOe, BKIOYCHHS 1
3.4 | I'paduyeckoe npecTaBieHe MHOKECTB 1 https://m.edsoo.ru/FIPIQ8U94
K 5
3.5 | oiTPOTILHAT PaboTa Mo TEMaM 1 1 https://m.edsoo.ru/VIQDRQTBK
Cratuctrka. MHOKECTBA
Hroro 1o pazueny 5 1
Paszpnen 4. BeposaiTHOCTD ci1y4aiiHOT0 COOBITHSA
DIIeMEHTapHbIE COOBITHS.
4.2 | Canyuaiinsie cobbrtis. EMIT: 1 https://m.edsoo.ru/3Z7F1KGS5T
pelieHue 3a1a4 «CTPaXOBaHHe
brnaronpusiTcTByo1IME 2I1eMEHTapHbBIC
4.2 | cobbitusi. BepositHocTn https://m.edsoo.ru/6U8SJHAAG
COOBITHH I
43 | BAaronpuATCTBYIOLIUE JIEMEHTAPHEIC 1 https:/m.eds00.m/RGK5SGD7DF

coObITHsl. BepositHocTH




COOBITHI

OMBITBI C PaBHOBO3MOMKHBIMH

4.4 | >neMEeHTapHBIMH COOBITHIMHU. 1 https://m.edsoo.ru/FIPIQ8U94
CoryJaiiHbIii BEIOOD
Ollbl'l'b[ C paBHOBO3MOKHBIMH
4.5 | sneMeHTapHBIMHU COOBITHSIMH. 1 https://m.edsoo.rt/VIQDRQTBK
CanyyaiHbli Be10OD
[TpaxTuueckas padorta "ONbITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH 1 https://m.edsoo.1u/3Z7F1KGST
4.6 | coObrTHAMHK"
Hroro o paszaeny 6 0
Pa3nen 5. Beeaenue B Teopuio rpadon
51 Jlepeso l https://m.edsoo.ru/Z4WOXOBK4
CrolicTBa jiepeBa: €JIMHCTBEHHOCTb 1yTH,
5.2 | cymiecTBOBaHMUE BUCAYECH BEPIIMHEI, CBA3b 1 https://m.edsoo.ru/DH7ULRQ7T
MEIK/1Y YMCJIOM BEPIIMH M YUCIOM pEdep
53 [TpaBwiio yMHOKEHHSA | https://m.edsoo.ru/FLOULSJ8L
54 | IlpaBwio yMHOKEHHUSI 1 https://m.edsoo0.r/K76 VI2ZW4N
Hroro mio paszaeny 4 0
Pazgen 6. Ciryuaiinbie coObITHS
Anarpamya al/mf pa. 96beﬂHHeHHe 1 1 https://m.edsoo.ru/CXZ8KTXVE
6.1 rnepecevyeHre COObITHH
6.2 | HecomectHbie coObiTusi. opmyra 1 https://m.edsoo.ru/S34J2UJIT




CJIO’KEHHS BEPOATHOCTEH

6.3

HecosmectHblie cobbiTusi. @opmyna
CJIOXKCHHS BEPOATHOCTCH

https:/m.edsoo.ru/VEK6UAQIK

6.4

[TpaBuino yMHOKEHHS BEPOSATHOCTEH.
YcnopHas BeposTHocTh. He3aBucumeie |
COOBITHS

https://m.edsoo.ru/O2T3BGWHT

6.5

[IpaBuio YMHOKEHHS BEPOSTHOCTEH.
VYcnoshas BeposaTHocTh, He3aBucumbie 1
COOBITHSA

https://m.edsoo.ru/X8KILPRS5D

6.6

[IpencraBnenue ciuydaiHOrO
JKCIEPUMEHTA B BUIE JEPEBa 1

https://m.edsoo.ru/MFZN318XE

6.7

[IpencrapieHue ciaydaitHOTO
IKCTIEPUMEHTA B BUIE JIepeBa 1

https://m.edsoo.ru/RTUIXEOMZ

Hroro no paszneny 7 0 0

Paszgen 7. O6001eHHe, CHCTEMATH3AIHSA 3HAHHH

7.1

[ToBTOpenue, obobmenue. [Ipeacrasienue
JqaHubiX. OnucarensHas CTaTUCTHKA 1

https://m.edsoo.ru/KDUFO3YNL

72

[Toropenue, o6o0menue. [Ipeacrasnenne
maHHbIX. OnucaTenbHas CTaTUCTHKA 1

https://m.edsoo.ru/RTUIXEOMZ

7.3

[ToBTOpenue, 06obmenue. I'padul | 1

https://m.edsoo.rt/KDUFO3YNL

7.4

KonTponsHas paboTa no remam
"Cnyuaiinbie coObITHS. BeposSTHOCTD. 1
I'pagsr"

https://m.edsoo.ru/WX49KRDMH

Hroro no paszaeny 3 1 0

OBHLIEE KOJIMYECTBO

YACOB I10 I[TPOIPAMME 34 2 1




9 KJIACC

Ne m/n HanMeHoBaHHe pa3ie/ioB H TeM NPOrpaMMBI KosinuecTBo 4acoB
BCETro Konrponbras JIeKTPOHHBIE (undpposbie)
pabota o0pa3oBaTe/ibHbI€ Pecypchbl, pecypchl
417
Paznen 1. IloBTopenne kypea 8 kiaacca
1.1 1 0 bubnunoreka LHOK
[TpencrapeHne 1aHHBIX https://m.edsoo.ru/863f47¢a
1.2 OnwucarenbHasi CTATUCTUKA 1 4 BGmeoen RO
https://m.edsoo.ru/863f47ea
1.3 Onepanuu Hag cCOOBITUSIMU 1 0
1.4 He3aBucuMOCTh COOBITHI 1 0
Pazgen 2. Di1eMeHTHI KOMOHHATOPHKH
2:1 e 1 0 Bubnuoreka [HOK
KombuHaTOpHOE MPaBUIO YMHOKEHHS T
22 [lepecranoBku. @aktopuan. CodeTaHud M YHCIO 1 0 bubnnoreka HOK
CcOYeTaHHH https://m.edsoo.ru/86314el 6
&3 Tpeyronsuuk [Tackans ] 0 Bubiraorexs . oK
https://m.edsoo.ru/863£5014
2.4 Hpa[c'rnqecxzia pabora "Bbryucnenue 1 0 Bt [TOK
BEPOSTHOCTEH C HCIIOMB30BAHICM KOMOMHATOPHBIX https://m.edsoo.ny/863£5208
(GYHKLH# 2J1eKTPOHHBIX Ta0H1"
Pa3nen 3. 'eomeTrpuueckasi BeposiTHOCTh
3.1 FEOMCTPI/I‘-:;CKEIH BeposaTHOCTh. ChyuaitHbiii BoIOOp 1 0 T —_— LIOK
TOYKH W3 (PUI'YpHI HA IJOCKOCTH, M3 OTpe3Ka, M3 e ’
P S https://m.edso0.ru/863{5884
3.2 ['eomerpudeckas BeposTHOCTE. CllydaiiHblii BLIOOD 1 0 EubmoTexa [OK
TOYKHM M3 (PUI'Yphl Ha IJIOCKOCTH, M3 OTpe3Ka, 3 bt /ot oot/ 86385650
ayru okpyxkHocti. EMII i
33 ["'eomerpuudeckas BeposiTHOCTL. CitydaiiHblii BEIOOD 1 0 e —_ ITOK

TOYKH U3 (PUI'YpHl HA IJIOCKOCTH, M3 OTpe3Ka, H3
JIYTH OKPYKHOCTH

https://m.edsoo.ru/863f5bfe




3.4 ['eomeTrpuueckas BeposTHOCTh. ChayuaiiHbiii BbIOO 1 0
TOYKH 53 (burypsi Ea MJI0CKOCTH ym OTpe3Ka ;-12 Bﬂﬁmmel{a LOK
? ¢ https://m.edsoo.ru/86315e10
JIYTH OKPYKHOCTH
Pa3nen 4. Ucnbiranns bepuy/uin
4.1 Hcneitanue. Yenex u Heynava. Cepusi MCIIBITAaHHM 1 0 Bubnroreka HOK
JI0 TIEPBOTO ycrexa https://m.edsoo.ru/86316162
4.2 WMcnperranue. Yenex u Heynada, CepHs UCIIbITAaHHH 1 0 bubanoreka [IOK
JI0 TIEPBOTO ycrexa https://m.edsoo.ru/863f6356
4.3 Wcnbitanue. Yenex u Heynava. Cepusi HCIbITAHUHA 1 0
JI0 IIEPBOIO ycrexa
4.4 Wcnbitanuss Bepuynnu. BepositHocTn coObITHH B 1 0 bubnuoreka HOK
cepuu HcnblTanuii bepHyim https://m.edso0o.ru/863f64d2
4.5 Wcneitanus bepuynnu. BeposTHOocTH cOOBITHH B 1 0 bubnnoreka HOK
CepuH McnbITanuii bepuysum https://m.eds00.ru/863f6680
e [TpakTuueckas pabora "Mceneitanusa beprynnn" ] 0 Eubmiorexa . LOK
https://m.edsoo.ru/863167de
Pa3nen 5. Cayyaiinasi BeJJHYHHA
5.1 Ciyuaiinag BEJIMUYHMHA " pacmpezencHue 1 0 bubnmoreka HOK
BEPOATHOCTEH https://m.edsoo.ru/863f6b44
5.2 MareMaTHYeCKOe  OXKHJaHHE U JIHCIIepcHst 1 0 bubnunoreka IHOK
CIIy4aifHO# BETMYHHBI https://m.edsoo.ru/863f6dab
a3 [Ipumepsl  MaremMaTH4YECKOro  OXKMAAHUA  Kak 1 0 bubnunorexa [IOK
TEOPETHYECKOr0 CPE/THEr0 3HAYCHHS BEITMYHHBI https://m.eds00.ru/86316186
>4 [Tousitie 0 3akoHe OOMBIINX YHCE 1 0 SHUHOI LS LHOK
https://m.edsoo.ru/863172c4
5 W3mepenune BEpOSITHOCTEN € ITIOMOLILIO YaCTOT : 0 i : e
https:/m.edsoo.ru/863f7652
5.6 [IpumeHenue 3akoHa Oonpmiux wucen (EMII: 1 0
HCIIOTB30BaHUE npocbofueumuuormo — B R [OK
OPHEHTHPOBAHHBIX  3alAHMH, WIUTIOCTPHPYIOUMX Wbt o iclsions i BRI 1%
CBA3b  MpPEAMETHBIX  3aad4 €  TPYIOBOH
JICATJIBHOCTBIO, OTPACIbIO, Ipodeccueit)
Pazges 6. O0001IeHHE, KOHTPOJIb
6.1 O060061enne, CHUCTEMAaTH3ALHS 3HaHUM. ‘ 1 ‘ 0 ‘ bubnuoreka LIOK




Hpeﬂ.CTaBﬂeHH € JaHHBIX

https://m.edsoo.ru/863f783¢

6.2 0O6o061EeH e, cHCTEMATH3ALIHS JHAHHH. ]
OmnmcaTenpHas CTATUCTHKA
6.3 O06o0meHne CHCTEMATH3ALIHA SHAHUMH. 1
ﬂpeﬂ?raane;me JIAHHBIX. : OnucarebHas bubmiorexa HOK
https://m.edsoo.ru/8631893a
CTATHCTHKA
6.4 0O0006uIEeHNE, cUCTEMAaTH3allHsl 3HAHMH, ] bubnuoreka [IOK
BepoATHOCTh CAYy4ailHOr0 COOBITHS https://m.edsoo.ru/863f7ade
6.5 O0001eHuE, CHUCTEMATH3ALIHNS 3HAHHI. |
BepomeHoc:Tb CIIY4aitHOTO coﬁlirmg. DJIEeMEHTBI bubsmorexa HOK
https://m.edsoo.ru/863f7c¢9¢
KOMOWHATOPHKH
6.6 O00011eHHe, cUCTEMATH3AIMS 3HAHHH, DJIeMEHTHI ] bubnunoreka [IOK
KOMOMHATOPUKH https://m.edso00.ru/863f7e54
6.7 O06o0011IeHNEe, cHCTEMATH3AlU 3HAHUIA. DJIEMEHTHI 1
KOMG[/I;-ILJaTODHKH. Cnyqalémme BEJIMYUHBl M bup/morcEa Ok
https://m.edso0.ru/863f8408
pacrpeieneHust
6.8 O0o001menne, cucreMarusauus 3Hauui. CiryyaidHbie 1 bubnnorexa [TOK
BEJIMUUHBI U pacrpeielcHust https://m.edsoo.ru/8631861a
& O0001enne, cucTreMaTH3alnsa 3HaHUH l bHOIMOTOES HOK
’ ' https://m.edso0.ru/863f8b56
6.10 O0600uIeHre, CHCTEMATH3AHA 3HAHHH 1
O01ee KOJIMYECTBO YACOB 110 MPOrpamMme 34




MPOBEPSIEMBIE TPEBOBAHHMSI K PE3YJIBbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOH ITPOI'PAMMBI

7 KJIACC

Ko "
— ﬂemorg IIpoBepsieMble mpeAMeTHBIC PeE3yIbTAThl OCBOCHHS OCHOBHOMH
noney o0pa3oBaTe/ILHOM NPOrpaMMbl OCHOBHOI'0 0010 00pa3oBaHus
pesyJibTara
5 BeposiTHOCTB M CTaTHCTHKA

YurtaTh uHbOpMalNio, MPEACTABICHHYIO B TA0AMIAX, HA AUarpaMMax,
5.1 NpeacTaBiIsTh JlaHHble B Bujae TablMil, CTPOUTH JUarpamMMbl
(cTonbukoBbIe (cT010UATHIC) U KPYTOBBIE) IO MAacCHBaM 3HA4YCHUN

OnucelBath M HHTCPIPETHPOBATE PCalbHbIC HYHCIOBBIC [TaHHBIC,

52
IpeCTaBIeHHbIE B TA0IMIIAX, HA AHarpammax, rpadHkax
Hcnons3oBath JUTS OTHCAHHS JAHHBIX CTATHUCTHYCCKUE
5.3 XapaKTEePUCTHKH: CpejiHee apu(METHIECKOe, Me/IMaHa, HaubosbLee H

HaWMMCHBIIEE 3HAYCHHA, pa3Max

MMeTh npeacTaBIeHUE O CIydaiiHON M3MCHYMBOCTH Ha NPUMEpax IcH,
5.4 (u3MYEeCKUX  BEIMYMH, AHTPOMOMETPHYECKHUX  JAaHHBIX, HMETh
[PE/ICTABJICHHE O CTATUCTHUECKONH YCTOHYMBOCTH

8 KJIACC
Kon &
DOBEDSIEMOL0 [IpoBepsieMble npeaMeTHBIE pe3y/bTaTbl OCBOECHHA OCHOBHOH
poBep o0pa3zoBaTe/ibHOH NPOrpaMMbl OCHOBHOI0 0011Ier0 0Opa3oBaHus
pe3yabTara
3 BepoATHOCTh M CTATHCTHKA

H3Bnekars W mnpeoOpazoBbiBaTh WHGPOPMAIMIO, MPEACTABICHHYIO B
5] BUje Tabiul, Juarpamm, rpa(ukoB, MpejicTaBisTb JaHHbIE B BUJIE
Tabnui, auarpaMm, rpaduKoB

OnuceIBaTh JAHHBIC C IIOMOIILID CTATHCTUYCCKUX IOKa3arelicii:
52 CpPeaHUX 3HAYCHHMM W Mep pacceuBaHus (pasMax, HQUCIECPCHS H
CTaH/1apTHOE OTKJIOHCHHE)

53 HaxoauTh 4acTOTHl YHCJIOBBIX 3HAYEHHH M Y4acTOThl COOBITHH, B TOM
| YHCIIE MO Pe3yJibTaTaM W3MEPEHUI M HAOMK0ICHAN

Haxomute BEpOATHOCTH CJy4alHBIX COOBITMH B ONbITax, 3Has
5.4 BEPOSTHOCTH IJIEMEHTApPHBIX COOLITHIL, B TOM YHUC/Ie B OMbITAX C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU COOBITHAMHU

55 Hcnose3oBare  rpaduueckue  MOJENU:  JIePEBO  CIAy4YalHOro
' IKCIIEPUMEHTA, IHarpaMMsl Diljiepa, YHCI0Bas psAMas

OHCpHpOB&TB MOHATHAMH. MHOXKCCTBO, MOJIMHOMKCCTBO, BBINIOJIHATH
5.6 oncpaunrun Hald MHOKECTBAMH: OG'I:af?IlHl-IGIIHG, NEPECCHCHUC,
JOTMOJHEHHE, TTEPEUHCIIATE 2JICMCHTEI MHOMKECTB, IIPHMCHATEH CBOMCTBa




MHOKCCTB

Hcnonb3oBatk rpaduyeckoe MNpejcTaBieHHe MHOKECTB M CBs3eH

N7 MEXKAY HUMHM JUJIsl OIMCAHUS MPOLIECCOB U SBICHUI, B TOM YHUCJE MPH
pElUICHHH 33124 U3 IPYTHX YYeOHbIX NMPEJIMETOB U KYPCOB
9 KJIACC
Koa "
e s [IposepsieMble npeaMeTHbIE pe3y/abTAaThl OCBOCHHH OCHOBHOH
POBEP o0pa3zoBaTe/bHOH NPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
pe3yabTara
b BepossTHOCTB M CTaTHCTHKA
H3Bnexkars 1 npeoOpazoBbiBaTh WH()OPMALMIO, IPEACTABICHHYK) B
5.1 pa3IUYHBIX MCTOYHMKAX B BuAe Tabmnuil, auarpamm, rpadukos,
MPEACTABIISTE JaAHHbIE B BUJIE TabJIUIL, UarpaMM, rpadukoB
59 Pemath 3a1auu opraHM30BaHHBIM 1epebOpoOM BApHUAHTOB, a TAKKE C
' HCII0JIb30BAHNEM KOMOMHATOPHBIX MPABUI M METOJI0B
Hcronb30Barhk  OnUcareibHble  XapaKTEPUCTHKH Ul  MacCHBOB
53 YHCIIOBBIX JaHHbIX, B TOM WYHCIE CPEOHHE 3HAYEHHA W MEPBI
paccenBaHmsl
54 Haxomuth 4acToThl 3HAa4€HMH M 4acTOTHI COOBITHS, B TOM HHCIE
] M0JIB3YSACh PE3yIbTaTAMM IIPOBEJAEHHBIX U3MEPECHUI ¥ HAOIICHUN
HaxoauTh BEpOSITHOCTHU CllydaifHbIX COOBITHH B M3YUCHHBIX OIbITaX, B
55 TOM YHCIIE B OMNbITAX C PaBHOBO3MOKHBIMU DJEMEHTAPHBIMH
' COOBITHAMM, B CEpPHAX HCIBITAHUH JI0 TEPBOro ycnexa, B CEpHsX
HCTIBITAHHI bepHyum
56 Hwmets npenacraBieHHe O caydyalHOH BEJIMYMHE H O PacIpe/ICicHHH
] BEPOSTHOCTEH
HmeTh mpencTaBieHne O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHHH
5.7 3aKOHOMEPHOCTH B CJYYailHOM W3MEHYMBOCTH M O POJIM 3aKOHA

OOJNIBIINX YHCEN B NpHpoOJE H OGU.[CCTBC




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUS
7 KJIACC

Koa

IIpoBepsieMblii 3JIeMEHT coJiepHRaAHU

BGPOHTHOCTB H CTaTHCTHKA

5.1

IpeacraBnenue JaHHBIX B BHAEC Tabmwuil, guarpamm, rpagukoB, 3aroJHEHUE
TabNKI, YTEHHE M TIOCTPOCHHE auarpamMm (CTOOMKOBBIX (CTO0YATBHIX) H
Kpyroselix). Yrenue rpaukoB peanbHbIX npoueccoB. H3pineueHue
uHGOpMaIIMH W3 AMarpaMM W TAOMUI, MCTONL30BAHME W HHTEPIPETALHS
JIAHHBIX

5.2

OnuvcarenbHas CTaTUCTHKA: cpellHee apuMeTHUecKoe, MejuaHa, pasmax,
HauboJblllee ¥ HAMMEHbIIICE 3HaYCHUs Habopa YucioBbIX JaHHBIX. [Ipumepsl
CIy4alHON MU3MEHYHUBOCTH

53

Crny4aifHblii SKCTIEpUMEHT (OMBIT) M ciay4aiiHoe coOwbiTHe. BeposTHOCTE M
yacToTa. Polib MAJOBEPOATHBIX M IPAKTHYECKH [OCTOBEPHBIX COOBITHH B
npupoje u B odmectse. MoHeTa M HrpaibHas KOCTh B TCOPHH BEPOATHOCTEH

54

I'pad, Bepmmna, pedpo. Crenenp BepmuHbL. Yucino pédep M cymMmapHas
ctenenb BepiunH. [IpencraBnenue o ceaznoctu rpada. Llenn n nuxoer. [Tytu
B rpadpax. O6xon rpada (dinepoB nyre). Ilpencrasinenue 00
OpueHTHpOBaHHOM rpade. Pemenue 3aau ¢ nomoibio rpados

8 KUIACC

ITpoBepsieMblii 31€MEHT COCPKAHUSA

BeposiTHOCTE U CTATHCTUKA

IIpeacTaBiieHne JaHHBIX B BUJIE TaOJIMILL, JMarpamm, rpaGukos

MHOKeCTBO, 93JIEeMEHT MHOXKECTBa, MOAMHOKecTBO. Ornepauu  Hajl
MHOYKECTBAMH: 00LETUHEHHUE, TICPECCUCHHUE, IOTIOTHEHNE

i

CrolicTBa oncpauui’i HaJa MHOMKECTBaAMU: MEPEMECTHTEIIEHOE, COUCTATCIIBHOE,
pacnpeaciauTCIbHOC, BKIHYCHHUA

54

Hcnonb3oBanue rpaguueckoro MpejcTaBiIeHUs] MHOMKECTB 7l OMHCAHHUS
peaJibHBIX MPOLIECCOB U ABJISHHH, IPH PEILICHHH 3aj1ad.

3.5

M3mepenne pacceuBanus JaHHbIX. Jlucnepcuss M craHjapTHOE OTKJIOHEHHE
4HCIIOBBIX HA0OpOB. /lnarpamma paccenBaHus

5.6

DnemMeHTapHble COOBITHsA  ciy4dadHOro omnbelta. CiydaiiHble  COOBITHS.
BepostHoctH coObITHI. ONBITEI ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH
coObiTHsMU.  Cirydaiineiii  BeIOOp. CBA3b  MeXy MallOBEPOATHBIMU U
NPpaKTHYECKH JOCTOBECPHBIMH COOBITHSAMH B IpHpOAC, O’E’UJ,CCTBC W HayKE

5.7

Hepero. CroiicTBa JepeBbeB: €JAMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCAYEH BEPIIMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U yuciaoMm pédep. [Ipasuio
yMHOKeHHs. Pelenue 3aj1a4 ¢ nomoubio rpagos

5.8

[TporuBononoxkusie coObitua.  Juarpamma Diinepa. OObenuHeHue |
nepeccucHue coObITHi. HecoBmecTHbIe coObITHs. Dopmyna CIOKCHUS




BEPOSITHOCTEH

5.9 Ycioshas BeposTHOCTb. [TpaBuiio ymuoskenus. HezaBucumbie coObITHs
[Ipeacrapiienne HSKcrepuMeHTa B BHJE Jepesa. Pemenue 3agad  Ha
5.10 HaXO0’K/ICHUEC BEPOATHOCTCH C MOMOIIBIO JIEpEBa CIYYaiHOTO IKCICPUMEHTA,
auarpamm Ditnepa
9 KITACC

Kox IIpoBepsieMblii 3J1eMEHT COiepKAHHUS

5 BeposTHOCTE U cTaTHCTHKA
[TpeyicTaBieHne JaHHBIX B BHJIE€ TAOHII, THArpaMM, rpaduKoB, HHTEPIIPETALIHS

5.1 JaHHBIX. YTeHWe u mocTpoeHue Tabiaul, AuarpaMm, rpa@UKoB MO pealbHBIM
JTaHHBIM

5.2 IlepecTaHoBKH 1 (haKTOpHAI

53 CouyeTaHus U YUCIIO COYETAHU

5.4 Tpeyronbuuk [lackang. Penienue 3a/1a4 ¢ HCNOJIL30BAHHEM KOMOMHATOPUKH

55 l'eometpuyeckasi BeposTHOCTb. Criydalinblif BeIOOp TOUkM H3 (GUrypsl Ha
[JIOCKOCTH, M3 OTPE3Ka U U3 JIYT'H OKPYHKHOCTH

5.6 Hcnpitanue. Yenex u Heyada. CepHs HCIILITAaHWH JIO TIEPBOIO ycrexa

57 Cepust ucnpitanuii bepHysuim. BeposTHOCTH COOBITHI B CepUM MCIIBITAHWUH
bepHyuu

5.8 Ciyuaiinas BEJIMYMHA U pacipe/ieIeHHe BepOITHOCTEH

59 MaremaTnueckoe oxuaaHue M aucnepcus. [lpumepsl  MaremMaTHuecKoro
0KUJAHUS KaK TEOPETUUYECKOI0 CPEJHETO 3HAYEHHUS BEJTMYHHEI

510 MaremaTuueckoe OXKUJAHUE M JUCHEPCHS CIYYaHON BEIMYMHBI «YHCIIO

YCIIEXOB B CEpUHU UCIIbITaHUN bepnyiuin»

5.11

[Tonstne o 3akone OonpmMx umucen. M3mepenue BepoSTHOCTEH € MOMOIIBIO
yacToT. POk M 3HA4YE€HUE 3aK0HA DOJIBLIMX YHCEJl B IPUPOJIE U 00LIeCTBE




IMPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMS OCHOBHOM OBPA30BATEJBHOM INPOIPAMMBI OCHOBHOI'O

Koa
NpoBepsieMoro
TpedOBaHUs

OBLIETI'O OBPA3OBAHUA

IIpoBepsieMbie TpeGOBaHHSI K MPEIMETHBIM Pe3yJabTATAM OCBOCHHSI
OCHOBHOIi  oOpa3oBare/ibHOH  NpPorpaMMbl  OCHOBHOIO  o0IIero
oOpazoranus Ha ocHoBe PI'OC

YMeHHE OnepupoBaTh MOHITUSIMU: MHOKECTBO, TIOJMHOKECTBO, ONEPAIUH
HaJl MHOKECTBAMM; YMEHHE ONepHpOBaTh NOHATHAMMU: rpad, cBA3HbIH rpad,
[ePeBO, LUK, IPUMCHATE UX MPHU PCIICHHU 3a[1a4; YMCHHE HCIIONIb30BATh
rpaduyeckoe TMPEACTABICHUE MHOMKECTB IS  OMHCAHMS  PEAlIbHbIX
MPOLIECCOB M SBJICHUIL, IIPH PEIICHUH 3a/1a4 M3 JIPYTHX YYEOHBIX IIPEIMETOB

YMeHue OrepupoBaTh HNOHATHAMM: OINpPEAC/eHUE, aKCUOMa, TeopeMma,
J0Ka3aTebCTBO;  YMEHHE  pacro3HaBaTh  HCTHHHBIE WM JIOXKHBIE
BbICKA3bIBAHHUA, IPHBOAWUTH TMPHUMEPBI H  KOHTPHPUMEPBI, CTPOHTH
BbICKA3bIBaHUs U OTPHIIAHUS BBICKA3bIBAHUI

YMeHHe onepupoBaTh MOHATHAMH: HaTypajdbHOE YMCIO, MPOCTOE M
COCTABHOE YHCIIO, JCTUMOCTb HATYPalbHBIX YHCEIN, MPU3HAKUA JICTUMOCTH,
1eJI0e YHUCII0, MOJY/Ib YKCIla, OObIKHOBEHHAs! Apodb U JlecsiTHUHAasg JApoOb,
CTaHJApPTHBIA BUI YKCIIA, PAllHOHATBHOC YHCIO0, UPPAlMOHAIIBHOE YHCIIO,
apu(GMeTHHECKHH KBaJpaTHBIM KOPEHB; YMEHHE BBINOJIHATL JICHCTBHS C
YUCIIAaMH, CPaBHUBATh W YIOPAJA0YMBATH YHCIA, MPEJICTABISATH YHCIa Ha
KOOPAMHATHON NPSAMOHN, OKPYIJIATh YHCIA; YMEHHE [eiaTh NMPUKUIAKY H
OLICHKY pe3yJibTaTa BbIYHMCIICHUH

YMeHHe OonepupoBaTh MOHATHAMM: CTEMNEHb C LEJIbIM IOKa3aTeaeM,
apu(MeTHYCCKUI KBaJIpaTHBIN KOPEHb, MHOTOWICH, anredpandeckas JIpo0s,
TOKAECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOH CTerneHd OoJIbiie
C/IMHMLIBI; YMEHHE BBINOJHATE Pacu€Thl 1o (Gopmylsam, npeodpaszoBaHHsl
HenblX, APOOHO-paliMOHANIBHBIX BBIPAKEHUH M BBIPAKCHUN C KOPHSAMH,
pa3ioKeHUe MHOrOYJeHa HA MHOMKHUTEJIM, B TOM YHUCIE C MCHOJIL30BAHHEM
(hopMyJI pa3HOCTH KBAJPaTOB H KBaJpaTa CyMMBbI U pa3HOCTH

VMeHHe OlepupoBaTh IMOHATHSMH: YHCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOH MEPEMEHHOMH, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOII;
YMEHHE peuiartk JIMHEHHbIE M KBaJpaTHbBIE ypaBHEHHs, JPOOHO-
palMoHallbHbIC YPABHEHUS C OJIHOM MepeMeHHOI, CHCTEMBI JIBYX JTHHEHHBIX
YPaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBbI, KBAJPATHBIE U IPOOHO-
palMOHAIbHBIE HEPAaBEHCTBA C OJIHOH IEPEMEHHOH, B TOM 4YHCIE IIPH
pelieHuy 3a7ad W3 OPYrux OpeIMETOB M MPAKTHYEeCKHX 3ajad; yMeHHe
HCIIONB30BATh KOOPAMHATHYIO TMPSIMYIO U KOOPJHMHATHYIO TUIOCKOCTH JUIsl
n300paKeHUs pelIcHU ypaBHEHUH, HEPABEHCTB M CHCTEM

VMeHHEe onepupoBaTh MOHATHSIMU: (YHKUMs, rpaduk (QYHKUHAH, HYIIH
(YHKIMH, TPOMEKYTKH 3HAKOMOCTOAHCTBA, MPOMEKYTKH BO3pacTaHus,
yObIBaHMs, HauOoJIblllee M HaMMeHbIIee 3HaueHHs (YHKIUHU; yMeHHe
OMEepHpPOBaTh IMOHATUSMH: TIpsAMas MPOMOPIHOHANBHOCTh, JIHHEHHAas
GbyHKIMaA, KBajapaTHyHas (YHKUMA, oOpaTHas INPONOPIMOHAIBHOCTD,
napabosa, runepdoa; ymMeHue CTpouTh rpauky (GyHKIMI, UCIIOIb30BATh
rpaduku IS OTIpEiesICHUsi CBOHCTB TIPOILECCOB W 3aBMCHMOCTEH, JUIsi




pelieHusl 3a1ad M3 JAPYrHX Y4eOHBIX NPEIAMETOB M PealbHOM KU3HH;
yMEHHE BBIPaXKaTb ()OPMYJIaMH 3aBUCHMOCTH M@Ky BeTHUHHAMMU

YMeHue onepupoBaTh MOHATHAMU: TIOCICI0BATCILHOCTE, apH(METHYECKAas
M TeoMEeTpUYecKas TMpOrpeccuu; YMEHHE HCMONb30BaTh  CBOMCTBA
IOCJIe0BaTEIbHOCTEH, (OPMYJIbI CYMMbI M OOIIEro 4ieHa IPU PEUICHHH
3a1a4, B TOM YHCIE 3a7a4 M3 OPYruX y4eOHBIX TMPEIMETOB M PEallbHOM
KHU3HH

YMmeHue perarh 3a/1a4u pasHbIX TUIOB (B TOM YUCJIE€ HA MPOLEHTHI, J10JIH U
4acTH, JBWXKECHHE, padOTy, 1[EHY TOBAPOB U CTOMMOCTBH MOKYIIOK U YCIYT,
HAIOTH, 3agaud W3 007acTH yNpaBICHHA JHYHBIMH W CEMEITHBIMH
(huHaHCAMK); YMEHHME COCTaBJIATH BBIPAXKECHUS, YPABHEHHs, HEPABEHCTBA M
CHCTEMBbl TO YCIOBHIO 3aJaud, MCCIEAOBaTh TMONy4YeHHOE pellleHne H
OLIEHUBATh 11PAB/I0MN000HOCTb MOJIYHYEHHBIX PE3YJILTATOR

YMeHue onepupoBarh NOHATHAMEI: (GUrypa, TOUKA, OTPE3OK, mpsMas, nyd,
JIOMaHasi, YroJl, MHOTOYIOJIbHHK, TPEYTOJIbHHK, paBHOOEIPEHHBIH H
PaBHOCTOPOHHHUIT TPEYTOMLHUKH, MPAMOYTOJIBHBIA TPEYTOMBHUK, MEIHAHA,
OuccekTprca u BBICOTA TPeYroibHUKA, YeTHIPEXYTOJIbHUK,
fapauresiorpaMm, pomMO, MPsIMOYTOJIbHHK, KBAJIpaT, TPANeIus; OKPYKHOCTS,
KPYT, KacareibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYypaMK; yMEHHE
pemaTh 3aja4d, B TOM YHCJIe W3 TOBCE/IHEBHOH JKM3HH, HA HAXOXJICHHE
reOMETPUYECKUX BEIMYHH C NMPUMEHEHHEM H3YYCHHBIX CBOWCTB (Quryp H
(hakToB

10

YMmeHue onepupoBaTh MOHATHAMH: PaBeHCTBO  (QUryp, PpaBeHCTBO
TPEYrOJBHUKOB; NapayIeIbHOCTh M IEPIEHANKYISIPHOCTh MPSIMBIX, YOI
MEKy MPAMBIMH, IEPIEHIUKYIAP, HAKIOHHAS, MpoeKuus, nojobue Guryp,
M0/100HbBIE TPEYrONbHUKH, CHUMMETPHSA OTHOCHTENLHO TOUYKH W IPAMOM;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETpHI0O U Togodme ¢wuryp,
[apajIe/IbHOCTE M NEPIEHAMKYIISIPHOCTD NPSMBIX B OKPY/KaIOILIEM MUpe

11

YMeHue OonepupoBaTh MOHATHAMM: UIMHA, PACCTOSHHE, Yroji (BeaudyuHa
yrijla, CHHYC H KOCHHYC YIJIa TPEYTOJIbHHUKA), IUIOLIa/ b; yMEHHE OLCHUBATh
pa3Mepsl IpeAMETOB U 00BEKTOB B OKPYIKAIOIIEM MHPE; YMEHHE PUMEHSITh
(hopMyJIBl IEpUMETPA U TUIOIIAJAM MHOTOYTOJILHUKOB, UIMHBI OKPY/KHOCTH H
IOMIad Kpyra, obbeMa NPSIMOYTONBHOTO NapajuleNenuesia; yMeHHe
OPUMEHATH NPHU3HAKH PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, Teopemy [ludaropa, TpUroHoMeTrpHyecKHUe COOTHOILEHHS
1Jis BRIYUCIICHHS ITTMH, PACCTOSHUI, MIIomajaei

12

Ymenue  wu3o0paxkarte  miockue  GUIypsl W HUX  KOMOWHanuwu,
OPOCTPAHCTBEHHBIE  (PUIYpbl OT PYKH, C TOMOLILIO  YePTEKHBIX
MHCTPYMEHTOB H 3JICKTPOHHBIX CPEJACTB 110 TEKCTOBOMY HJIH CHMBOIBHOMY
OMHUCAHUIO

13

VMeHHe onepupoBaTh MOHATHSIMH: TPAMOYTOJIbHAS CHCTEMa KOOpIMHAT,
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha
YUCIIO0, CKANAPHOE TMPOW3BEICHHE BEKTOPOB, YMEHHE HCIOJb30BaTh
BEKTOPBI M KOOPJIMHATHI JUIS TIPEACTABICHUS JAQHHBIX M peIIeHHUs 3a1ad, B
TOM YHCJIE U3 JPYTHX YUeOHBIX MPEIMETOB M PEAIBHOM KHU3HHM

14

YMeHue onepupoBaTh MOHATHAMHU: CTOJIOMKOBBIE M KPYTOBBIE JIHArpaMMbl,
Tabnuilkl, cpeaHee apudmeTHUecKoe, MeInaHa, HanOoIIbIlIee M HaUMEHbIIee
3HAYEHHUS,  pa3Max  4YMCIOBOro  Habopa;  yMEHHE  M3BJICKATh,




UHTEPIPETHPOBATL U NPE0OPa30BLIBATE HH(OPMALUIO, NTPEACTABICHHYIO B
TaOnulax ¥ Ha JUarpaMMmax, OTpakKaloUIylo CBOHCTBA M XapaKTEpPHUCTHKH
peaibHBIX IPOLECCOB M SABJACHHH; YMEHHE paclio3HaBaTh H3MEHYHBBIC
BCJIMYHMHBI B OKPYIKAOIIEM MHpPE

15

YMeHHe onepupoBaTh IOHATHAMH: CIIY4aHHBIA  ONbBIT  (Ciy4aiHbIN
OKCMEPUMEHT),  JJeMEHTapHOe  coObITHE  (dJIEMEHTapHbIi  MCXO0J)
Clly4aifHOro omnsiTa, ciydyaiiHoe cOObITHE, BEpOSTHOCTh COOBITHS;, YMEHUE
HaXOAUTb  BECPOATHOCTH  CIOy4alHBIX  COOBITHH B ONBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHA COOBITHAMH; YMEHHE pelaTh 3a/a4yH
METOJIOM OpPIraHHW30BaHHOIO nepedopa M C HUCIOIb30BAaHWEM IPaBUIIA
YMHOXEHHA;, YMCHHC OLCHHBAThL BCPOATHOCTH PCEaJIbHBIX cOOBITHH U
ABJIEHUH, NOHUMATh POJIb NMPAKTHYECKH AOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHI B OKpPYXKAMOIMIEM MHPE W B JKM3HH; 3HAKOMCTBO C MOHSTHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX 4YMCET H ero
POJIBKO B MACCOBBIX ABJICHUAX

VYmenue BbIOMpaTh NMOAXOAAUIMNA W3YUYEHHBIH METOJ JUlsl PeLeHUs 3a/1auH,
IPHUBOJNTL TPHMEPbl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B IIPUPOJE H
’KM3HH, DPACIIO3HABATh IPOSABJIEHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE,
OIKUCHIBATE OT/ACIBHBIC BBIIAIOIIUECS Pe3ylbTaThl, MOJYYCHHBIE B XOJIE
pPa3sBHTHA MATEMATHKH KaK HAYKH, NPHUBOAHMTH IPUMEPHl MAaTEMaTHYECKHX
OTKPBITHI M MX aBTOPOB B OTEYECTBEHHOM W BCEMHPHOI MCTOPUH




INEPEYEHDb 3JIEMEHTOB COJAEPKAHUSA, TIPOBEPSAEMBIX HA OI'D 11O

MATEMATHKE

Kon [IpoBepsieMbIi 3JIeMEHT COAEPKRAHUSA

| Uucna u BEIYUCIICHUS

1.1 HarypasbHsbie U nensie yncia. [Ipu3Haku JeTMMOCTH HEJIBIX YHCEI

12 OOBIKHOBEHHBIC M JI€CATHYHBIE JAPOOM, NMPOUEHThbI, OECKOHEUYHBIE NMEPHOIUYECKHE
JIpoou

1.3 PanmonaneHeie yncna. ApupMeTHUECKUe Onepalyy ¢ palMoOHaIEHBIMUA YHCITAMA

1.4 JleiicTBuTenpHBIC YnCcIa. ApHOMETHICCKHE OTICPAIIAH C NCHCTBUTEIbHBIMH YHCIAMHU

15 HpHGHH}KéIiHbIC BBIYHMCIICHHS, TIPABHJIA OKPYTIICHUSA, TPHKH/IKA H OIICHKA pe3yibTaTa
BBIMUCIICHUN

2 AnreOpanyecKne BbIpaKCHHS

2.1 byKkBeHHBIC BBIpaKEHHS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 CreneHsb ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHaNBLHEIM Moka3aTeneMm. CBoiicTBa

] CTEIECHH

2.3 MHuorousieHsl

24 Anrebpaunueckas qpodb

75 ApudmeTnueckuii KOPEHb HATypaibHOIl cTemeHH. [leficTBUSA ¢ apupMeTHUECKUMH
KOPHAMH HaTYPaJlbHOH CTEIIEHH

3 YpaBHeHHs1 U HEPABEHCTBA

3.1 Llenbie u ApobHO-panmoHanbHble ypaBHeHnua. CucTeMbl i COBOKYITHOCTH YPAaBHEHU I

32 llenbie u OpoOHO-palMOHANBHBIE HepaBeHCTBA. CHCTEMbI M COBOKYITHOCTH
HEPABEHCTB

3.3 PellieHne TeKCTOBBIX 33134

4 YucnoBsbie 110CIIE10BATENILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCO0BI 3aJaHKs MTOCIeI0BATEIbHOCTEH

4.2 Apudmetnueckas U reoMeTpudeckas nporpeccuu. Popmysia CI0KHBIX MPOLIEHTOB

5 OyHkMN
Oynkrws, cnocods! 3axanus Gpynkiuu. I'padux yskipn. Obracts onpeaeneHus U

51 MHOKECTBO 3HaueHui yuxuuu. Hynu ¢ynkumu. [TpoMexyTKH 3HAKOMOCTOSHCTBA.

o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MakcMMyMbl W MHHMMYMbI (DYHKIHH.

HauGonbiiee 1 HauMeHblIee 3HauYeHue GyHKIIMU HA IPOMEXYTKE

6 KoopaunaTel Ha IPSAMOMH U IIIOCKOCTH

6.1 KoopaneaTHas nipsmas

6.2 JlexapToBbI KOOPJIMHATHI HAa TUIOCKOCTH

7 I'eomerpus

7.1 ["'eomeTpuueckre GUIypel U UX CBOHCTBA

7.2 TpeyrosbHUK

7.3 MHOTOyroJibHUKH

7.4 OKpY’KHOCTb U KpYyT

7.5 HU3mepenne reoMeTpHIeCKHX BEITHYHH




7.6

BekTopbl Ha M710CKOCTH

8 BeposTHOCTh M CTAaTHCTHKA
8.1 OnucaresbHas CTaTUCTUKA
8.2 BepositHocTh

8.3 KombunaTopuka

8.4 MuoxecTBa

8.5 ["pacdb




OLEHOYHBIE MATEPHAJIbI

AEMOBEPCHUH OHEHOYHBIX MATEPHUAJIOB

7 KJIACC

OrnucarelibHAasg CTATHCTHKAY

Koaujgukarop mnposepsieMbIxX
NOAIr0OTOBKH oﬁyqammuxm

IJIEMCHTOB

ﬂCMOHCTpaHHOHHbIﬁ BAPHAHT KOHTpOJ’IBHOﬁ paGOTbI 10 TeMdM {(Hpeﬂ,CTaBHCHﬂe JdHHBIX.

COACP/KAHHA H TpPedOBAaHHH K YPOBHIO

Ne
n/
I

IIpoBepsiemble
npeaMeTHbI¢
pe3yJabTaThl

Kon
K2C

MeTanpeameTHbl
H pe3yabTar

Yposenn
CJIOKHOCTH

b/l

MakcaMAaJLHBIH
0aJ 3a 3aaaHue

Bnaners
MOHATHAMHA MOJa,
pasMax, MeaMaHa
U cpeHee
apudmMeTHIECcKOE
4YUCI0BOTO psaa

52

MIT1.2; 1.3

b

Yurars
CTOJIOYATHIX
JIHarpaMm.
OnuceIBaTh
CTATUCTHKA

3.1

MIT 1.1; 1.2; 1.3;
3.1

3Biiexathb
uHpopmanuu U3
Taduui

2.1

MIT 1.2; 1.3

BbInoaHATE
OCTpOeHue
KPYTOBBIX
JIHarpaMm

5.1

MII1.1;1.2;1.3

5.

YuraTte TOUYEYHBIE
JTUATrPaMMBI

3.1

MII1.1; 1.2; 1.3

b

Bcero 3ananunii — 5, U3 HAX 110 YpOBHIO ciiokHocTH: b —4; IT— 1.
MakcumallbHbIH [TepBHYHBIN 0a/u1 — 6

CHcreMa olleHHUBAHHA

OTMeTKa o NATHOAIIILHOMHM IIIKale

«2»

«3I»

«» «5»

[lepBuunblii Oasn

0-3

4

Bpems Ha BoinojHenue padorsl — 40 MUHYT.

1.PaccMoTpute psij YUCEI:
a) 24, 23,31, 27, 24, 25, 26, 32, 24.
Haiigure Moy, pasmax, MeJIHaHy U cpejiHee apu(pMETHYECKOEe KaX/10ro psja.

2. [To nanuem 3a 2020 roj noctpoeHa jauarpaMma rnoTpedsieHus sca U MACHBIX MPOJYKTOB (B K
Ha yeloBeKa 3a rof) B peruonax lOxHoro ¢eaepampHOro okpyra. PaccMorpuTe auarpammy H
OTBETHTE Ha BOIPOCHI.
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a) B kakux W3 3THX PErHOHOB MOTPEOICHHE MACA U MACOTIPOIYKTOB MEHBIIIE, TeM
B Ajpiree?
0) OuenuTe pasMax JaHHbIX

PasHULly MEKIY HauOOJIbIIMM U HAMMEHbIIUM 3HAYEHHIMH.

3. B Tabnuue coOpaHbl JaHHBIE O YUCIEHHOCTH HACENEHHS B YeThlpex pernoHax Poccum (B Thicgdax
yenoeek): Mockosekoit, Hosroposckoii, Camapckoii obsactsax 1 B Pecniybnike Xakacus.

Ion 2005 2010 2015 2020
Pernon
Camapckas 00nacTb 32254 3218, 1 3209,3 3166,8
Hosropoackas o61acThb 670,1 636,2 6172 5945
Pecnybmuke Xakacus 5359 532,5 536,3 533,1
MockoBckas ob1acTh 6760,3 7065,2 7274,8 7699,6

a) B xakoM W3 JaHHBIX PETHOHOB OTHOCHTENbHAA YObUIb HaceneHus (B mpouentax) ¢ 2005 nmo 2020 r.
HanOonblIas?

6) Ha ckompKo ThICAY HYENOBEK YMEHbIIWIOCh HaceneHwe Camapckoi obOmacti B 2020 roay no
cpaBHeHuto ¢ 2005 romgom?

4. B 6 B knacce 16 geeoueck 1 20 ManpuukoB. [TocTpoiiTe Kpyrosyo aHarpaMMy, MOKa3bIBaloLIYIO J0JIH
JEBOYCK M MaJIbUYMKOB OT OGLIJ,EI‘O qHcCia y‘IBHHKDB B KJ1acce.

5. Ha puarpamme nokasana uncinennocts Bpadeii Ha 10000 qenoBek HacelneHus B 4eThIpeX pernoxHax Pd
— B MBanoBckoil, Kypckoid, Mockosckoii u Tyabckoi obnactsx.
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[IpounTaiiTe CONMpPOBOKAAIOLIMI TEKCT ONPEAEINTE KaKoi rpadiK KaKOMy perHOHY COOTBETCTBYET.

B Mocroackoit u Tvabekott obracmsax nabaoodaemes pocm wuciennocmu epavett wa 10000 uenosex. Tpu
amom ¢ Mockoeckoit obracmu wucieHHocms epaveli docmuzaem k 2020 200y 6onee 45 wenogex na 10
000. B Heanosckoti u Kypckoit obnacmsax cumyayus omauuaemcs: eciu emadvaire Habmodaica pocm
YUCTEHHOCTY 6PAYEl, MO 3ameM UMeN0 MeCmo pesKkoe nadenue, a zamem 6Hoeb pocm. 3a nepuoo ¢ 2015
no 2020 200 npupocm xoauvecmea epayeit ¢ Kypekoti odracmu cocmasui 6onee 3 yenoeex na 10 000.

JleMOHCTPALHOHHLIH BAPHAHT UTOrOBOM KOHTPOJILHOI padoThbI
Koaudukarop nposepsieMbIX 3IeMEHTOB COEPKAHUA H TPeOOBAHHIH K YPOBHIO
MOATOTOBKH 00Y41a0IIHXCH
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Bceero 3ananuii — 4, U3 HUX 110 YPOBHIO clloxkHOCTH: b —3; T1— 1.
MaxkcuManbHbII epBUYHBIH 6aLT — 5

Cucrema olleHHBaHUSA

OTMmeTKa Mo NATHOANNBHOMH [IKale
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ITepBruHbIi Gasu
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3 4

Bpemsi Ha BbIno/iHeHHe paboThl — 40 MHHYT.
Tpu evinonnenuu pabomel paspeuiaemcs no1b3068AmsbCs KANbKYIAMOPOM.

1.TIponaser B Marasune B HeGOJBLIION TAGIMUIE MOCYUTHIBAET KOJIUUECTBO MPOJAHHBIX MSTKHX
HIPYLIEK U BBIPYUYKY OT MX MPOJIAXKH.

Yucio: 24cenTadopn2018 r.
Toeap Lena,p. Htyk Beero Bripyuka
1 Kotbapcux,19cm 900 | 6 5400
2 Korénokbensrii, 1 Sem 210
3 Mumikalloran,9 cm 120 13 1560
4 Basncbapabanom,3S cm 1930 | 2 3860
5 KpomkaEnot,18¢cm 699 5 3495




a) Cxonbko Beero 24 centsiOps Obu1o npoaano urpymiek «Koténok 6enbiiin?
0) Kakyto cymMMy B 3TOT JIeHb BBIPYHYHIJI Mara3uH OT NpoAaku urpymek «KotéHok oenpliin?

2. ABuakomranus «A3podnoT» B peryisApHBIX  [AaCCAKUPCKHUX nepeBo3Kax
UCTIOJIB3YET MIECTh THUIOB camoJieToB. [10 JaHHBIM O KOJIMYECTBE CaMOJICTOB B TTApKe
«Aspoduioray MocTpoeHa Kpyrosas JHarpamma.

Aspobyc A330
Cyxoi Cynepaxer 100

Bouur 777

Bowuwur 737

Aspobyc A321 |

Aspobyc A320



a) CamonetoB kakoro tumna B «Aspodaore» donbie Bcero?

0) BoibepuTe HOMEpa BEPHBIX YTBEP K ICHUM:
1. Camozersl BOMHT COCTABIAIOT HEMHOIMM MEHEE YETBEPTH BCEX CAMOJIETOB ITapKa;
2. Camozneros Cyxoii Cynepmker 100 B mapke MeHbIIe, ueMA3po0ycA321;

3. Camosnersl Bounr737 u AspobycA320 B COBOKYNMHOCTH COCTAaBJIAKOT MEHEE ITOJIOBHHbI
BCEX CAMOJIETOB MapKa.

3.Ha guarpamMme NpeiCTAaBICHBI JAaHHBIE O CPEAHEM POCTE IIKOIBHUKOB. [10 ropusoHTanu
YKa3bIBaeTCs KJacc, M0 BepTUKAIM—CPEIHUIN POCT B CAHTUMETPaX.
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B ManbuMKH [LeBOYKM
a) OnpeenuTe, Ha CKOJILKO CAHTUMETPOB MAIILYMKHU B CPE/THEM BHIIIIE IEBOYEK B 8 kiacce?
0) Ha ckonbKO CaHTHMETPOB B CPeAHEM MaJb4YMKH 7 KJacca BBIPOCIH 3a MPEAILECTBYIOIIHH
roja?
B) M3BecTHO, uTO pocT Bacu JlaBouknua 167cM.M0oKHO /T 1O AHArPAMMe OTNPEAESTHTh, B KAKOM
oH yuutcs knacce? Ecnu ja, onpejienure, B KAKOM; €CJIM HET—TO 00BACHUTE NOYEMY.
4. Jlns nepeBosku 45 ToHH rpy3a Ha 1300 KM MOKHO BOCIOJIB30BAaTHCS YCIYTaMM OJHOH M3 TPEX
thupm-miepero3unkoB. CTOMMOCTh TEPEBO3KH U TPY30MOIBEMHOCTE ABTOMOOMIICH Y KakI0ro
NEPEeBO34YMKA yKa3aHa B TabJuIe.

CTOMMOCTD NepeBO3KH I'py3onoabeMHOCTH
[TepeBo3unk OJHHM ABTOMOOHIIEM aBTOMOOM.ICH (TOHH)
(py0.na 100km)
«BesyHuux» 3200 3,5
«I"pyzMar» 4100 5,0
«Tyna-cioga» 9500 12,0

a) B kakoll ¢pupmMe nepeBo3ka OKaxeTcs JACLIEBIe BCero?
0) Bo ckonbko py0uieii 06oiiieTcs STOT camblii AeIIEBbII BapuaHT?

8 KIIACC



Konrpoasnas padora no teme «Crarucruxa. Muoxecrsa»

Koaudukarop npoBepsieMbIX 3JIeMEHTOB COIePKAHUA H TPeGOBAHHI K YPOBHIO
HOATOTOBKH 00YYAIOIMXCS
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MIT 1.1.2; 1.3.2;
1.3.3

Bceero 3aganmii — 8, U3 HUX 110 ypoBHIO cioxkHocTu: b —3; IT-2.
MakcuMaabHbIi nepBUYHBIH 6amt — 15

[TpoaomkuTeTbHOCTE PA0OTHI 40 MHHYT

CuHcTeMa OlICHHUBAHHUSA

OrMmeTKa o naTHOAUIBHOMN [IKaJle
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ITepBuyHbIE OaJLIBI

0-6

7-9
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1. Jus uucioBoro Habopa —6; 5; 14; —16; 24 naitau cymMmMmy KBaJIpaToB BCEX OTKJIOHECHHUM.
2. Haiingu aucnepeuto yucnosoro vadopa 6; 10; 13; 19. OTBer OKpPYIUIM 110 THICSYHBIX.
3. Haiinu craniapTHOe OTKIIOHEHHE yKrcii0Boro Habopa: —0,3; —4; 3,6; 6; —4. (OTtBer

OKPYTJIH 10 1IeJI0T0).

4. a) [lausl asa maoxectBa X={4,15,28,31,39}, Y={11,15,21,31,39}.Vkaxu 371eMEeHTHI

MHOKecTBa X(Y.

0) Jlansl 1Ba MHOXKecTBa X={—5,13,26,40,51}, Y={1,13,24,40,51}. Vkaxu

3JIEMEHTHI MHOMecTBa XUY.

5. BpiOepu u3 npeu1oKeHHbIX BApUaHTOB KPYTrH Diiepa, KoTopble H300paxkaior

MHOkecTBO, paBHoe (BUA)NC.




A)

.

b)

B)




Kontponsnag pabota Ne 2 no temawm "Cryuaiinbsie coobiTus. BepostHocts. I'padsr”

Koaundukarop npoBepsieMbIX 3JIEMEHTOB COAePKAHUN H TPeGOBAHHI K YPOBHIO
NOATrOTOBKH 00YyYaloIuxcs
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MAaJIOBEPOSITHBIMH
1 TIPAKTHYECKH
JIOCTOBEPHBIMH
COOBITHAMH B
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obuiecTBe U HayKe

3 YcioBHas 5.9 MIT1.1.2; 1.3.1 b 2
BEPOSATHOCT.
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COOBITHSA
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6 | Ilpencrapnenne 5.10 MIT1.1.2; 1.3.2; I 4
1.33

SKCIIEPUMEHTA B
BUJIC JICPCBA.
Pemenue 3ana4 Ha
HAXOKJIEHHE
BEPOSITHOCTEH ¢
MIOMOIIIBIO JIepeBa
CIIy4aiHOTO
IKCIEPUMEHTA,
Jauarpamm Diinepa

Bceero 3apanuii — 8, u3 HuX 1o yposHro cnoxunoctu: b —3; IT 2.
MakcuMallbHbIH TepBHYHBIN Oaiu1 — 15

[TpoaomxurensHoCTh paboThl 40 MUHYT

CuHcTreMa olleHHBAHHA

OrMeTka 1o NATHOANIBLHOH [Kae «2» «3» «dy» «S5»

[TepBuuHbIe OB 0-6 7-9 10-12 13-15

1.Ha racrponomuyeckoM (ecruBaine-koHkypce «KyOok wmied-noapop» ydyaCTHUKAM BbIJIAIOT
CeKpeTHBIE HWHTPEIHMEHTHl B HEMpO3payHBIX MakeTax. B oaHOM makeTe jexkarT 6 Kamcynl c
KpacHbIM ropomkoM «Yunu-sxkctpa» u 14 kancyn ¢ cuHuM nopomkoM «CHHSS Nanpukay.



lled-noBap Muna BeIOUpaeT Hayraj ofHy Karcymy ans cBoero 0moaa. Haiinure BeposSTHOCTB
Toro, 4ro Muie nonajgércs KarncyJia ¢ KpaCHbIM NOPOILIKOM.

2. K mupoTeXHUYECKOMY IIOY MOATOTOBWIIM 5 KpacHBIX, 3 CHHUX W 23eN¢HbIX (eiepBepka,u
OJIMH W3 HUX 3alyCKAlOT C 3aKPBITHIMU TJIa3aMU, YTOOBI CO3AaTh «I(D(MEKT HEOKHIAHHOCTHY.
Haiiure BEpOATHOCTDL TOr0, YTO B3JIETHUT KPAcHBIN MIH CHHUH (peliepBepK.

3. OgHoBpeMeHHO OpocatoT OObIMHBIN UrpadbHbld KyOukH MoHeTy. CoObiTHe C: «Ha KyOMke
BBINAJIO YKCJIO MeHbIlle4 W Bbinana pemka». CobeitHe D: «Ha KyOHKe BbINAIO MPOCTOE YUCIIO
WK Beinai opéi». Haligure BepositHocts P(CUD).

4. B ypHe HaxomaTca 3 KpacHbIX, 4 cMHUX W 3 3¢néHbIX mapa. Hayrag BeITACKMBAKOT JjBa 1Iapa
nozpsia 6e3 BozBpaTta. Haiiaute BeposTHOCTE TOTO, YTO:

1) OGa BBITSHYTBIX LIapa Oy 1yT KpacHbIMH.

2) Oaun map OyaeT KpacHbIM, @ BTOPOH — CHHHM.

5. MnkeHepsl coOMparoT NopTaruBHbIe KocmMuyeckre Gonapuku juis sxcneauiu. Ilo janHsiM
KOHTPOJISI KAUECTBA, BEPOSITHOCTE TOTO, UTO (hoHApUK mocne cOOPKH He 3arOpUTCS MPHU EPBOM
piutioueHuu — 0,11. AcrponaBt BeiOHpaeT cebe oaun GoHapuk u3 sumka. Haiante BepoaTHOCTD
TOTr'0, 4TO (POHAPHUK 3arOPUTCH C EPBOrO pasa.

6. HaopOuTanbHOo# cTaHIMU poOOT-Kyphep MEpeBO3UT MOCHUIKY Hepe3 JIBeé aBTOMATHYECKUE
HUTI030BbIe cTaHiuu noapsi. [lepsas cranums cirydalino nanpasiser podora Jmbo Kk Moxyno A
(BepoaTHocTh 0,55), mubo kmoxymwo B (0,45). Bropas cTaHius (3aBUCHT OT IEPBOTO BbIOOpA):
ecnu podoT npubsl1 U3MOAYNIS A, TO OTHPABUT ero Baurap X cBepoarHoctsio 0,25 u Baurap
YsepostHocTeio 0,75, ecnm pobor npubbul u3moxysns B, To ormpaBur ero Banrap X
¢ BeposaTHocTiO 0,65 1 Banrap Y ¢BeposTHOCTBIO,35. TlocTpoiiTe 1epeBo BEpOSITHOCTEH 3TOrO
MapIpyTa.

Haiigute BepoATHOCTH TOTO, UTO:

1) poGoT okakercs BaHrape X nmocjie 000ux MUTI030B;

2) cHauana 1nonajaér BMoayJb A, azareM BaHrap Y;

3) 3aBepuIUT MyTh BaHTrape Y (He3aBHUCUMO OT IEPBOTO IITI034).



YYEBHO-METO/JIMYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
IPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYUEHUKA

» MaremaTuka. BeposiTHOCTB U cTaTuCTHKA: 7-9-€ Kiacchl: 0a30BbIH YPOBEHB: yUeOHHK: B 2
yactax, 7-9 knacesl/ Beicoukuit M.P., Amenko U.B.; nox pen. Amenko U.B., AkunonepHoe
obmectBo «M3narennctBo «IIpocBenienue»

METOIUYECKHUE MATEPHAJIBI V1Sl YUUTEJIA

* Marematuka. BeposTHOCTE M cTaTUCTHKA: 7-9-€ Kilacchl: 0a30BbIi ypOBEHB: YUEOHHK: B 2
yacTax, 7-9 knaccel/ Beicoukuit M.P., flmenko U.B.; nox pexa. Amenko M.B., AkunonepHoe
obmectBo «M3narenncTBo «lIpocBerienue»

IHHH®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETU UHTEPHET
e  VYyu.py
o Sunexc.YueOHUK
e fKiacc






